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FOREWORD 


t l^atioual Science Exhibition (NSE) foi children was initiated and organised jointly 
the NCERT and the UGC for the first lime in 1971 Pavihons were set up at the National 
psical Laboratory and Bal Bhawan, New Delhi. During 1972-78, the Jawaharlal Nehru 
smorial Fund collaborated with the NCERT in jointly sponsoring the state level 
libipons The NSE was organised at Bombay (1979), Bangalore (1981), Calcutta (1982), 
clcnow (1983), Udaipur (1985), Guwahati (1986), Jabalpur (1987), Jammu (19^8), 
(dsrabad (1989)^d Pama (1990) m collaboration with the respective state governments. 

1 coincide with the birth centenary celebrations of Jawaharlal Nehru, the NSE has been 
Isamed Jawaharlal Nehru National Science Exhibition (JNNSE) for Children. With the 

I ipation of children from all over the country in November every year, the JNNSE 
sady a national movement in its own right. The Department of Education in Science 
lathematics of the NCERT is the nodal Department for organising the JNNSE every 
Prof. P.K. B hattacharyya who has authored this book is one of the very few members 
r faculty, who have been continuously associating themselves with the exhibition for 
ist 20 Years 

IS last meeung, the Advisory Committee of the JNNSE discussed the quality of exhibits 
nted in the exhibitions It suggested that the participating students should be properly 
d so that they can bring out ideas and pnnciples of the exhibits very clearly through 
;r display. The need for a book introducing the basic tools required to work on wood, 
glass etc. and their use in fabncating devices was also established. This book has 
written basically for students on the lines of these, recommendations, 
this book, the author has tried to arouse the interest of school students in science 
jchBology. The book will certainly guide students on all aspects of preparing science 
Ills beginning from choosing the topic to the technique of display. It will also serve 
landbook for school teachers, who are guiding students in science club activitifes and 
ng after socially useful productive work/vOcaiionalftechnical training Organisers of 
us science exhibitions are sure to find this book of great use while planning and 
uing such exhibitions 

We would welcome comments on this book. 


Dr K Gopaun 
director 

National Council of Educational 
Research and Training 


18 September 1991 
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GANDHUrS TALISMAN 

“I will give you a talisman.Whenever 
you are in doubt or when the self 
becomes too much with you, apply 
the following test: 

Recall the face of the poorest and 
the Weakest man whom you may 
have seen and ask yourself if the 
step you contemplate is going to be 
of any use to him. Will he gain 
anything by it ? Will it restore hinpf: 
to^a control over his own life and 
destiny ? In other words,will it lead 
to Swaraj for the hungty and 

.spiritually starving millions ? 

/ 

Then you will find your doubts and 
your self melting away.” 
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INTRODUCTION 


Technology i$ the purposeful application of man's knowledge of materials, source of energy 
and natural phenomena. Technology is derived from the Gre^, techne (meaning art or 
skill) and logia (meaning science or study). Literally technology means the science or ;^y 
of ait or skill Technology is an inescap^le part of life. Today advancement of technology 
IS so fast that science curriculum can hardly j^p pace with iL Schools therefore |nust 
foster understanding of technology and encourage creative attitudes towards it If th^y do 
not, children may be over-awed and may tend to be passive recipients and technically 
disfranchise. The need is to develop awareness, inventive ability and applicanon. These 
faculties mosdy grow through participation in science exhibitions. 

This book is intended for school students of the age group 13-18. Though the content 
in any science textbook at the middle, secondary or higher secondary stage is very nch, 
the student has very limited opportunity to learn by doing. If a student has developed an 
experiment or exhibit out of an occasional flambuoyance, his/her talent has to be nurtured. 
This book attempts to identify basic facilities required m the school and techniques to carry 


on such activities. 

An attempt has been made to present facts m such a manner that the student gets enough 
scope for interacaon This will help them m conceptualisation in iranslaung their ideas 
into shapes. 



The first symbol given here indicates m the text that the student ha^ lo 
*think over the problem, note down observa^ns or solve it. 

The second symbol indicates hands-on activities for the student.* 

The roles of teachers and organisers have also been kept in mind while 
writing this book. Without their guidance, the students cannot 1^ 
successful m the preparation and di^lay of exhibit. But the Tiber’s 
role here has been seen as dtat of a facilitator, WhereaS the student has 
the full freedom. If the teacher happens (or aspires) to be a responsible, 
in-charge of exhibiDons and science clubs, this book will give him/h'a 
the necessary background of science exhibitions in the country as well 
as help him/her in guiding the students. Many aedviues'm SUPW and 
technical vocational stiemns could be earned out with the help of this 
book The portions in this book particularly relevant to the teacher have 
been marked by the symbol . 


The organisers/managers of various science exhibitions who do not always have the 
opportumty of close interaction with school teachers and students will be^able to derive 
some points of understanding with them after reading this book. Some portions of each 
chapter have been written keeping in view the expectations of the studeilts from them^ 
These pprhons have been marked by the symbol 



I acknowledge with thanks the help received firom all my colleagues of Wmkshcq) 
Department. Sarvashn Prithvi Singh, Anil Kumar, G.D. Shdrma, S.S. Wa^wa and 
Chakraborti deserve special mention for preparing illustrations and for surveying literature. 
Prof. GX. Adhya aiukErof. B. Ganguly, Dean (Academic) were kind enough to go through 
the manuscript. I am indebted to Shri R. Joshi, Dr. KJM. Pant, Prof. Dl^ahin, Dr. J.S. GUI, 
Prof. KJ. Khurana and other members of staff of DESM for their cooperation. We have 
been working in a team for the last twenty years in organising the JNNSE. I am grateful 
to the National CouncU of Science Museums (NCSM), National'Council for Science and 
Technology Communication (NCSTC, DST), Bal Bhawan, Department of Non- 
conventional Energy Sources (ONES), CouncU of Scientific and Industrial Research(CSIR) 
for sendmg me their publications. Kerala Sastra Sahitya PanshathfKSSP) sent irte some 
selected songs and dialogues of KSSP street plays; I am thankful to them. I am mdebted 
to Prof. A.K. Ray of HI, Delhi for his valuable suggestions. This book would not have 
been publislied in such a shrat time, but for the highly professional handling by the 
Publication Department I would like to recrad my sincere thanks to the Head, Publicadon 
Deparunent and his staff. 

Furthering of science exhibition andjscience club activities m schools in the overall 
framework of popularisation of^scienc^in the country needs more interactions ^ong all 
conc^ed—particularly studenra, teachers and organisers. Comments from readers will 
be ^tefuUy acknowledged and "the same will be incorporated in subsequent ediuons. 


Dr, PX BhattacharyyA 
Professor and Head 
Workshop Dq;)aitment, NCERT 



CONTENTS 


Foreword v 

Introduction , vii 

I T^pe of Exhibits and their Trend in the Jawaharlal Nehru National 

Science Exhibition « ' ' 1 

—Analysis of exhibits displafyed dunng 1985-90 1 

—^Non-conventional Energy Sources 12 

—Technologies tor Application in rural areas 18 

26 

n Creative Activities and Preparation 

—Creativity in simple problems 26 

—Creaave presentation 27 

—^Journey through forty problerns 33 

III Project Technology and Workshop Practice in Schools, 

Fabrication of Science Models, Equipment etc. 36 

—^Working facilities, Safety Precautions, First Aid 36 

—Tools for fitting, sheet metal, carpentry, plastics, glass work 41 

—Paints 98 

—^Adhesives and sealants 102 

—^Plasticraft Parafin-wax, Papier Mache, Plaster, 

Polyester Resm, Plastic Films 103 

—^Aero-modelling, engines etc 112 

—^Electncal and electronics projects 115 

—^Tools and equipment tor Electncal and Electronics 125 

—^Electronic display devices - 134 

IV Display Techniques 138 

—What is Display'^ 138 

—^What are Graphics'^ / 138 

—Computer graphics 155 

—Composition on the display board, display units 164 

—Lighting, mounting techniques, moving displays, storage of flat visuals 174 

V Types of Science Exhibitions 184 

—^Temporary Exhibition 184 

—Permanent Exhibition 188 

—Science Class on Wheels 191 

—Traveling Science Exhibition, Museobus, Exhibition van 195 

—Science March, science through mass media, street play etc 205 



VI. Hdw to Arrange a Proper Display in the Temporary Science Exhibition 217 
-^Temporary exhibition scruciure, furniture 217 

—^Hurtian comfort, display proportions 222 

Appendices 

I Listing of 865 titles of exhibits with their classifications 225 

II Preparations in advance/solutions to problems in pages 33,34 255 

in List ef Contents of the Mini Tool Kit 258 

IV Science Club List of Item 260 

Y List of items in the NCERT Science Van 262 

VI Communication materials used by Bharat Jan Vigyan Jatha 265 

Vn NCSTC Software 267 

VIII Setting up ill Hjm Club" Station 269 



I 


Types of Exhibits and their Trend in the 
Jawah^rlal Nehru National Science Exhibition 

for Children 


In Ais chapter you will notice the trend in the design of exhibits which were prepared 
andpresented by students in the Jawaharlal Nehru National Science Exhibition 
.fur Children during previous year^ 865 titles are given in Apperuttx-1 and design 
of 11 exhibits are outlined hereNon-cbnventional Energy Sources and Technology 
for Rural Devebpment have been found to be the major fields which are attracting 
students increasingly. Current research and development work carried out in these 
areas in our country have been briefly discussed These will help you to choose 
your topic in the next science exhibition. 

1. Analysis of Exhibits Displayed in the Jawaharlal Nehru National 
Science Exhibition for Chil^en during 1985-1990 

The National Science Exhibition for Children, which is organised every year 
by the NCERT, made its humble beginning in 1971 at New Delhi. By now it has 
acquired the form of national movement and has become the culmination point 
of a multi-tier exhibition system Every year the first level exhibitions are orgamsed 
at the district level which are followed by zonal or regional level exhibitions and 
then by state level exhibitions. Finally the selected exhibits from state level 
exhibitions are considered for the national level exhibition next year. The whole 
cycle thus takes two years. At every level the participants have to pass through 
a healthy competition m order to move to the next level. Though the number of 
exhibits displayed every year at the national level science exhibition is about 144, 
the actual-number of exhibits prepared and displayed in district and state level science 
exhibitions all (over the country run into thousands The designs of some of the 
national level exhibits are reproduced m Figs 1 to 11 

The National Science Exhibition was held for the first four years in Delhi and 
as such had no particular theme Besides students and teachers, institutes and public 
sector undertakings were also invited to demonstrate research findings, development 
and application of technology dunng those years Since 1975 the participants are 
being given a particular theme every year: 
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1975_Man and Environment 
l976_Tc!chnology and Rural Development 
1977_Science in the Service of Man 

1978— Science in the Service of Mipi 

1979— Science and Village 
1980_Science m our Environment 
1981—Science in our Environment 
l982^Sciertce and Community DevelofMnent 
1983—Science and Technology for Productivity 

1985— Indigenous Technology for Development 

1986— Science and the Home 

1987— Science and the Quality of Life 

1988— Water and Man 

1989— Science and Man 

1990— Nehru and Science 

1991— Science and Village 

Alongwith the theme, sub-themes were also structured as given below. 


Ymr Theme Sub-theme 


1985 Indigenous Technology for Development —Agriculture 

—Cottage industry 
—Indigenous technology and 
industrial development 
—^Technology for 
communicaUon 

—^Technology in the aid of the 
handicapped 

—Indigenous technology for 
health 

—Technology and women 
—^Technology for teaching 
aids 

1986 Science and Home —Energy saving devices 

—^Food, health and nutriuon 
—Testing of 
household materials for 
their quality 

—Cleanliness and sanitation 
—Home and aesthetics 
-^Industry at home 
—Science and superstitions 





types of EXHraiTS AND THEIR TREND 



Fio 1 Improvised microprojector—1983* (1) concave mirror (2) bulb (3) convex- lens 
(4) stage (5) barrel of the microscope (6) convex mirror (7) stand (8) optic lens (9) slide 
(10) reflecDng mirror (11) screen 



Fig 2 Parts of the feeding machine for the handicapped-1982 (1) An umbrella stick 
(2) spring (3) nylon string (4) hooks (5) iron stand for fixing the height of the spoon (6) 
pulley (7) dish for food (8) metal spoon (9) wooden strip (10) table and (11) hollow 
cylindrical tube 
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Flo 4. 


Water Tank 
Water Keeping Pot 
Mam Post 
Water Pot 
Toothed Wheel 
Free-Wheel 
Iron Cham 
Fan 

Iron Bar 



Fia 3 Water dhanky (paddy crusher)-1988 
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Rg 6 Anti pollution filter device-1983 (1) porous partition (2) outlet (3) compartment 
III (4) solid KOH (5) compartment Il-Iron powder between porous asbestos sheets (6) porous 
dust filter (7) compartment I (8) smoke inlet 
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Fig 10. Speaking Aid for the dumb-1985' 
A, D-Transducer, B-Preamplifier, C-Amplifier 



1 F«n Moior 

2 Children Cycle Wheel 

3 Bicycle Wheel 

4 Globe 

5 ChaUcngu 

6 I'Mch [or Space Crah 

7 Rod for Showing Einh’s Disitncc from 
INSAT-IB 

8 INSAT-lB 

9 Slool (Wooden) 

10 Selar Panels 

11 C & S Band Anicnna 

12 Solar Sail 

13 C Band Anienna 

14 U H F Anicnna shown by Disco Lighl 


Rg 11 Model Of INSAT-lB-1985 
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Year Theme 

1987 Science and QaaliV of Life 


1988 Water and Man 


1989 Science and Man 


1990 Nehru and Science 


SiJ>-theme 


-Food, clothing and shelter 
-Natural resources 
-Health 

-Transport and communication 
-Science, technology & 
industry 

-Aesthetics and entertainment 
-Educational aids 
-Properties of water 
-Water management 
-Oceans 
-Pollution 
-Water and health 
-Uses of Water 
-Landmarks in science 
-Harnessing energy 
-Agriculture 

-Envuonmental management 
-Health 

-Transport & Communicauon 
-Science for entertainment 
-Educational aids. 

-Agriculture 

-Energy 

-Food, health & nulntion 
-Science, technology and 
industry 

-Transport and communication 
-Teaching aids and innovations 




It has been observed that though there is an increase in the number of entries 
at the distnct and zonal levels over the years, the finish and display techniques 
offer scope for improvement. The exhibits displayed in the JNNSE during 1985 
to 1990 have been analysed here in order to assess the trend. These may be classified 
under six major areas 

(a) Improvised apparatuses, models and teachmg/ learning 
equipment on general science, mathematics, space, 
entertainment etc. 
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OF EXHIBITS AND THEIR TREND 


(b) 

Communication and Transport 

CT 

(c) 

Energy 

EN 

(d) 

Agnculture and Food 

AGF 

(e) 

Environment, Pollution and Health 

EPH 

(f) 

Industry and Innovation in Technology 

IT 


Any exhibit will pertain to one or more of the above six areas 
The title of the exhibit, year of presentation at the JNNSE, type 
of model have been tabulated under each of above areas in 
Appendix-I It can be seen from Fig 12 that the total number of 
exhibits displayed at the JNNSE has been 865 during six years 
(1985-90) On an average 144 exhibits were displayed every year, 
Of the 865 exhibits, 516 (60 per cent) were working models, 323 
(37 per cent) were static models and remaining 26 (3 ^er cent) 
were charts and flow diagrams. The numbers of static models during 
last four years have been very high The static models generally 
do not create much interest in the viewers. 

It is apparent that “Improvised Apparatuses, Model (lA) is the most favounte 
single area with a score of 378 This is followed by AGF, IT, EN, EPH and CT 
(Table 1) Exhibits on lA were mostly invited as per the structure of sub-themes 
given here The influence of theme on area appears to be very mild when we observe 
that in 1985 (theme- Indigenous Technology for Development) entries m IT and 
AGF were much less in companson to those in lA, we find the highest number 
of exhibits on lA in 1987 (Science and Quahty of Life). In 1986 (Science and Home) 
and in 1988 (Water and Man) when entnes in lA were not even invited, we find 
a good number of exhibits on lA Students find it easy to prepare small models 
(with or without improvisation) of existing teaching/leaming equipment This is 
quite natural But repetition of ideas or designs should be discouraged 

It is to be noticed that the exhibits on AGF, EN, EPH and IT may be grouped 
under Non-Conventional Energy Sources as well as Technology for Rural 
Development; the total number of such exhibits scores over the number of exhibits 
on lA By and large one can see gradual improvement in the innovative feature 
of exhibits and strong influence of contemporary technology on the design, Exaniples 
are generous use of solar cells, ICs in circuits, remote control, etc Contemporary 
events like satellite commumcation, magnetic levitation, rocket launching etc are 
also faithfully demonstrated through models, charts. Interestingly, innovative designs 
which did not exist; earlier are being seen in the exhibition e g Spray while You 
Walk, Water Dhanky, Solar Car from Discarded Transistors, etc 





1986 

S*o««Mc.a '* 

STATIC MODEL 

§ CHA-RT AND TLOW blACRAM 

of rtT r“ '“™‘“ ta »«e are® it wiii'S"’ »f«®fgy- 

develor ie„t wortt already do« in onr lioaZ ¥^ 0 ?*'"'' “ 

/ liy You have studied biogas, 
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Table 1 Analysis of 865 Exhibits Displayed during 1985-90 


Areawise classification 
of exhibits 

1985 1986 1987 

Indigen- Science Science 
ous and the and the 
Techno- Home Quality 
logy for of Life 

Develop¬ 
ment 

1988 1989 1990 

Water Science Nehru 

and and and 

Man Man Science 

Total 

(a) Improvised apparatus 
and mode(IA) 

41 

61 

86 

72 

65 

53 

378 

(b) Communicaton and 
Transport (CT) 

8 

5 

23 

5 

25 

24 

90 

(c) Energy (EN) 

13 

25 

13 

44 

45 

33 

173 

(d) Agnculture and food 
(AGE) 

28 

44 

35 

29 

35 

36 

207 

(e) Environment, 
pollution and health 
(EPH) 

12 

22 

31 

52 

26 

21 

164 

(f) Industry and 
innovation in technology 
(IT) 

27 

30 

35 

26 

32 

51 

201 


biodegradable wastes, productivity in the primary sector with improved technology 
and implements etc. in your textbooks of science and geography Development 
work m these areas currently going on in our country are briefly given here These 
have been compiled from References at SI Nos. 4 to 10 given at the end of this 
Chapter For detailed information about a particular programme or design, you may 
wnte to the departments/institutes whose addresses are mentioned in the References 
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Fin in the Watiks 

(a) 17% of viforld-wide carbon dioxide come from motor vehicles. Carbon 
dioxide is nesponsible for ___ _—. ' 

(;b) A'oj/cB'$t can tide 16 km using 3S0 calories of energy (the amount in 

one bowl of rice). The same trip iti a car uses _calories or nearly 

__litres of petrol. 


2. Non-Conventional Energy Sources . 

Growing energy need of our country can’t be met by the power plants alone, 
Decentralised energy systems are to be inceasingly developed to feed agro-industnal 
and household sectors in mral areas, Sun, wind, biogas, petrocrop are prominent 
among such non-conventional sources 

2 1 Biogas Waste Recycling and Resource Recovery 

Upto 1989 over 533 community/municipal type biogas plants were installed. 
Waste of almost any type can be used m these plants These are bio-degradable 
wastes from sewkge system, municipal and community wastages, sugar and textile 
mills, distilleries, etc. These may be called “mini gas-fields”. The enriched manure 
is free from weed seeds and many pathogens This manure results in the increase 
of crop yield A total of 70979 latrine-linked biogas plants have been installed upto 
1989. Micro-biological and bioprocess engineering of methane production was 
initiated in 1989 Besides, many institutes are carrying out research to improve 
the rate of gas production per unit weight of dung/waste mainly through manipulation 
of micro-organisms and biodig^stability. Cellulomonas fimi has been identified as 
an efficient cellulose degrading organism Researchers are also studying 
decomposition of wheat straw, rice straw, edible oils etc. Biogas generation from 
non-edible oil seeds such as Palas, Castor, Neem and Mohua were tried. Biogas 
plant using kitchen waste, dned banana stem, eucalyptus leaves and composite 
agricultural residues and water hyacinth have been developed. Water hyacinth purifies 
domestic sewage efficiently Plug flow digesters made of polyethylene^ flat tubes 
have been developed for biogas generation from water hyacinth and other terestrial 
weeds such as perthenium 

Research on burner design has reve'aled that the burner efficiency depends on 
pan-height over the burner-head, Though primarily used for cooking puposes, the 
biogas can be used for small scale power generation, lighting, running flour mills, 
pumping dnnking water, imgation, milk chilling etc. One of the largest community 
biogas plants m village Maithon (Gujarat) provides cooking gas for 350 families 
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for 8 hours a day The biggest plant m Asia composing of 7 units of 140 cubic 
metres was installed at village Jamalpur in Ludhiana recently This provides gas 
for 275 families for 8 hours 

2 2 Biomass 

Growing requirement of fuel, fodder and power demands development of fast 
growing species of trees and plants Technologies for production of woody tree^ 
and shrubs in wastelands for fuelwood are being developed. Investigation has resulted 
in the identification of major fuelwood species Biomass potential of 31 fuelwood 
species composing of leguminous, non-leguminous, indigenous and exotic species 
were carried out The C Siamea which was found to be the most suitable fast growing 


MIXING TANK 



Fig, 13 Floating Gas Holder Type Biogas Plant 

species, yielded maximum dry biomass of 59 23 tons (42 months) per hectare, The 
calorific value and ash content of woody and lealy parts were also studied, 
Expenments on seed germination, seedling growth, physico morphological and 
nodulation studies, regeneration through tissue culture are being carried out Germ 
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plasm banks are being established in research centres in order to collect and pre^serve 
the germ plasm of woody species 

Petrocrop research fanms arc bemg established. Some of the hydrocarbon yielding 
plants have been selected for investigation. Latex bearing plants have considerable 
potential for production of biochemicals and liquid fuels. Latex from petrocrof 
can give out low molecular weight, non polar constituents (biocrude) and catalytic 
craddng seems to be a promising altemanve for production of hydrocarbon liquid 
fuel Latex from Euphorbia species can be utilised for obtaining petroproducts for 
applicauons like adhesive, water resistant coating for wood, corrosion resistant 
coating for metal, moisture and insulation coating for paper, enamel paint, water 
thinable emulsion paint, film to curb water evaporation, water proof^coating for 
mud houses etc. Jatropha curcus is an oil bearing plant and is an import^t renewable 
source of energy which can substitute diesel. It grows in the wild m Rajasthan 
and Its seed contain 33% oil. From the point of view of recovery of biocrudes and 
subsequent conversion to hydrocarbon fuel, 17 plant species have been identified 
as potennal petrocrops. Rudolf Diesel, inventor of diesel engine used peanut oil 
as foel during a demonstration. In IIT-Madras technologists found that pure vegetable 
oils could be used in diesel engines without major problems. Palm oil, nee bran 
oil, karanji oil {Pongmia Glabra) are some suitable alternatives to diesel. 

Aquatic biomass programme constitutes production and utilisation of marine 
photosynthetic biomass. The blue-green algae system Is capable of producing 
hydrogen due to biophotolysis of water and the oxygen liberated inhibits the enzyme 
system responsible for production Enhanced rate of hydrogen generation is obtained 
with co-culture of bule-green algaq^with a photosynthetic bacterium and a 
heterotrophic bactenum. A new nonCbnventioni source of energy in the form of 
lipid and hydrocarbon has been found m algal Botryococcus. A process has been 
developed for catalytic hydrogenation of jojoba oil to jojoba wax using indigenous 
commencal catalyst Sweet sorghum juice is a potential source of liquid fuel A 
maximum of 7.6 percent (vA') ethanol could be obtained by fermenting juice from 
sweet sorghum having 12 per cent sugar 

Biomass gasification systems and Stirling engines of vanous ratings have been 
developed and tested in many research centres. A gasification system can be deslgne^l 
for any one or more of wood-waste, paddy straw, sugarcane trash, soda ash, c0b‘ 
pith, mustard stalk, groundnut shell etc. Such a system consists of gasification reaetbi', 
air pre-heater, air distributor, matenal handling arrangement, cyclone separatqi, 
water scrubber, dry filter etc. Gasification efficiency in the range 65-75 is gener^ 
achieved , 

2.3 Solar Thermal Energy 

Low grade solar thermal technology which can meet thermal energy requirement 
for termperature applications below lOO’C has been developed. These applications 
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are air heating, drying, space heating, water desalination Solar water heater, solar 
timber kiln, solar air heater are other devices now in use in many places. For 
applications in cooking, steam generation for industrial application, drying, 
refngeration, pumping etc (application in the temperature range of 100°-300"C), 
selectively coated all glass and metal to glass evacuated tubular collectors have been 
developed An indigenous smaU size refrigerator is being developed. Development 
of small refngeration unit based on zeolite is also being attempted. Research is 



Rq. 14. Solar Cooker 

being earned on to develop a solar theimal pump capable of drawing water from. 
a depth of40-50 m Solar heating systems are m great demand in industries, canteens, 
hospitals etc Systems of capacity ranging upto 1,20,000 Ipd have been mstalle4 
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A number of systems with Evacuated Tubular Collector Technology have been 
installed for ap^ications in sterilisation in hospitals and providing heat energy input 
to the Acqua Ammonia Chiller. The cumulative collector area of aU solar themial 
energy systems mstalled m the country so far will be about 1,19,471 sq. m generating 
80.64 railhon kwh thennal energy equivalent per annum. 

Two experimental solar thermal power plants based on point focussing and line 
focussing collectors in conjuction with steam turbine have been installed at 
Salojipally village near Hyderabad and Solar Energy Centre, Gwalpahari, A solar 
pond of 6000 sqjn area and 4 m depth is being commissioned at Bhuj to meet 
the process heat requirement of Bhuj Dairy. Standard designs of various types of 
energy efficient houses under different climatic conditions are being brought out. 
Solar huts and green houses have been constructed in Ladakh. Solar passive houses 
have been built in the IIT-Delhi cam*pus 

Two models of Solar Kier, one of 25 kg per day capacity and the other of 125 
kg per day capacity have been developed. The bigger her can process 1500-2500 
meters of fabric in one lot. Vanous designs of solar cookers are now available 
m the open market. Regular use of family type solar cooker saves 12 kg of wood 
per day. Solar cookers sold dll date might have saved 184 million kg of wood 
per year. 



Rg 15. Solar Cooker made iof low-cost materials fium local resources 



types of exhibits and their trend 


17 


2.4 Improved Chulha 

- Usually local clay, cliimney, pottery or ceramic liner etc. are used m construcung 
fixed and portable chulhas Chulhas can have provision for one, two or three pot^ 
Traditional chulhas have theimal efficiency of about 5-10 per cent, whereas minimum 
thermal efficiency of improved ones are over 20 per cent (fixed models) and 25 
per cent (portable ones). Tradihonal chulhas are to be mud washed eveiy morning 
and evenmg as a part of the daily routine cleaning This labour will be saved with 
the development of the^pottery lined chulhas. It is possible to save fuel to the extent 
of 40 - 50 per cent by installation of improved chulhas. The present ‘Community 
model’ is smtable for 50-1000 persons. 

R&D efforts are being made to develop efficient briquetted fuel chulha, nee 
husk chulha and saw dust chulha Portable diulha with mild steel, cast iron, stainless 
steel etc can ensure dumbility and long life. Swosthee, Kishore, Deepshika are 
some of the models. By now there are about 80 lakh improved chulhas. If these 
are used regularly there wiU be an annual saving of 56 lakh tonnes of wood valued 
at Rs 224 crores per annum. 

Wind Energy 

Wind resources has a potential in excess of 20,000 MW of power generation 
alone. 9 wind fann projects of 10.10 MW aggregate capacity have been mstalled. 
A total of 2524 water pumping wind mills are already working in vanous places. 

‘ The latest wind pump has a rotor of 4 m diameter and a pump of 75 mm diameter. 
These are capable of pumping 80(X) litres of water per day from depths upto 50 m 

The performance of 30 kW verhed axis wind tuibme is under study. Indigenisation 
of small battery charging System of rating from 5,0 W to 5 kW is being attempted 
A 5HP diesel pump set operating for 5 hundred hours annually pumps out water 
at a cost of 45 paise per cubic metre In wind pumpmg system (12-PU-500) the 
cost of water pumped out works at 25 paise per cubic metre at a total head of 6 
metres and annual output of 20,000 cubic metres. On an average a wind pump 
can save about 1.28 tonnes of diesel or 2(XX) kWh of electricity annually under 
favourable conditions. 

2.6 Solar Photovoltaics (SPV) 

Indigenous polysilicon matenal and single ciystal wafers made out of this material 
are already in use in the industry. SPV power plants are being constracted. Solar 
refrigeration systems are being developed In Amorphous Sihcon Solar Cell 
Technology, small solar cells of 1 sq. cm size with 11 per cent efficiency have 
been developed. Higher deposition rates and uniform deposition on large area of 
100 sq.cm have been achieved. 



18 


SCIENCE AND TECHNOLOGY EDUCATION THROUGH EXHIBniONS 


About 6628 villages and hamlets have been benefitted by SPV Street Lighting 
Systems (Fig. 173); moreover numerous community/domestic lightmg and TV units 
have been installed. 1150 SPV water pumpmg systems have been installed by now. 
Each systep uses 360 WpPV array and lifts 20,000 litres of water per day (total 
head 7-8 metres) using DC monoblock motor pumps. Small PV power plants ot 
1-5 kWp have been installed in many villages. Battery charging, railway signalling, 
panel iflter-locking, cathodic protection of oil and gas pipelines, weather momtorihg, 
microwave repeater stations, telephone exchange, satellite ground stations, TV 
transmitter, two way radio—are other areas of apphcation of SPVs 

2.7 Human and Animal Energy Programme (HAEP) 

Draught animals contribute 6-10 per cent to country’s GNP.On the average each 
bullock or buffalo is capable of generating half horse power. The total horse power 
generated by the existing draught animals is around 40 million HP. Production 
and distribution of this power will require an investment of Rs. 30,0(X) crores Nearly 
3.9 million non-powered carts arc used in transporation in urban areas. Only one 
tenth of these are dnven by animals, rest by human muscle. The urban cart system 
employs about 1260 million mandays of employment annually Therefore there 
is enough scope for designing efficient material handling and transporting systems 
I which wiU require Draught Aramal Power (DAP) and/or Human Muscle Power 
(HMP). Vanous models of carts, system for harnessing animal power for generation 
of electricity for rural household, efficient unit for animal operated pump are being 
developed Leaf cup, leaf stitching and rope making machines are already in use 

2 8 Others 

Micro and mini hydel development, magneto hydrodynamics, hydrogen energy 
programme, chemical sources of energy (photoelectrochemical cells, fuel cells etc), 
ocean energy, geothermal energy are other areas of current research and development 
Battery operated vehicles are being manufactured by BHEL-Bhopal. Use of 
compressed natural gas in mtemal combustion engines is being tried. Geothermal 
energy from 340 hot spnngs localities m our country will prove to be very useful 
source of energy. 

3. Technologies for Application in Rural Areas 

These may be subdivided into, technologies for cleaning water and environment, 
agio based (includmg medicinal and aromatic plants), spice based, culuvation and 
processing (including oil and plant dmgs), fermentation based, forest based, poultryl 
based, marine based technologies, agriculture tools and implements (including 
building materials). Such technologies have been developed in CSIR laboratoriesj 
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Fig 16 Charcoal Water Filter 
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Fig 17 Sheetal Pot 
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agncultural universities and other institutions in our country. Some developments 
are bnelly descnbed here (References 5 & 6). 

3,1 Charcoal Water Filter / 

Each of gravel, coarse sand, charcoal, gravel layers is respectively 25,25,15 10 
cm thick The total thickness is about two-third of the clay pot having 42 cm'di^eter 
and 100 cm height (Fig 16) This has been designed by National Environmental 

Engineenng IResearch Insutute, Nagpur-440020, 

> 

32 Sheetal Pot 

The telescopic clay pots are to be made to order as shown in Fig 17 Heat from 
the eatables in the innerpot (350mm dia x 400mm high) is extracted as water 
evaporates thfough the pores of the outer clay pot (500mm dia), A difference of 
lie can be achieved if the pots are clean and water is changed daily. This is 
desired by Centre of Science for ViUages, Ceramic Unit, Magan Sangrahalaya, 



CHLORINATION POT TOR WELLS 


Fig 18 


Fig 19 
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3 3 Chlorination Pot for Wells 

As m Fig 18, a pot of 7-8 litres capacity with 6-8 holes is filled with stones, 
sand and 15 kg of bleaching powder This is lowered in a community well where 
900-1300 htres are drawn daily Chlonnation is done every 2 weeks 
Double pot (Fig. 19) is suitable for smaller wells where 360-450 litres of water 
a^ drawn daily. The inner pot has 1 kg of bleaching powder and 2 kg of sand 
These have been designed by National Environmental Engineenng Research 
Institute, Nagpur-44002Q 
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Rg 20 Improved Hand Chakki 
3 4 Improved Hand Chakki 

The two-stone chakki can grind 3 kg of wneat flour per hour This is designed(Fig 
20) by the Centre for Development of Rural Technology, Institute of Engineenng 
and Rural Technology, *26 (Chatham Lines, AUahabad -211002 

5,5 Maize Sheller 

The sheller is held on the left hand while a maize cob is inserted and rotated 
with the nght hand The kernels are thus knocked off the cob The output is about 
15-23 kg per hour As shown in Fig 21 four mild steel fins bent at 70° are fitted 
nside a ms pipe of 62 6 mm diameter The tapered ends of fins provide two 
ipenmgs—one of 39mm diameter on one side and the other of 26.5 mm diameter. 

This has been designed by Central Institute of Agnculture Engineenng (ICAR), 
5hn Guru Tegh Bahadur Complex, TT Nagar, Bhopal-462003 
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J’Bn^ VIEW 


Rg 21. Tabular Maize Shdler 


3 6 Pyrolyser 

Pyrolysis is the physical aiKl chemical decomposition of orgamc matter' 
accomplished by the application of heat in the absence of oxygen 
40-45 kg of agro-wastes, eg. dry leaves and sticks can be fed in the pyrolyser 
(fig 22) and 20 kg of charcoal, which is a smokeless fuel with good calorific value, 
can be obtained in a day This is designed by Centre for Development of Rural 
Technology, Institute of Engineering and Rural Technology, 26 Chatham Lines, 
Allahabad-211002, 

3 7 Three-Tyne Cultivator 

This implement performs sowing of seeds with fertilisers in i. Spacing between 
the rows can be adjusted. The three tynes with steel showel are mounted on a tool 
bar (Fig.23). It can>c'over one hectare per day (bullock speed 2.5 km per hour). 

It has been designed by Centre for Development of Rural Technology, Institute 
of Engineering and Rural Technology, 26, Chatham Lines, Allahabad-211(X)2 
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Fig 22 Pyrolyser 

3 8 Waste-water Disposal system for Rural Areas 
This system has an ash-silt tray chamber and a borehole Waste water from bathing 
and cooking areas, which threatens to flood dwelling areas and lanes and become 
breeding ground for mosquitoes and flies, enters the left chamber (Fig 24). After 
nearly 4 months the ash-silt has to be cleaned. Coarse aggregates collected in the 
second chamber will need cleaning after nearly 8 months. This has been designed' 
by Central Building Research Institute, Roorkee-247667. 



Fig 




TRAP CHAMBER 



Rg. 24, Waste Water Disnosal Svstem 
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1. Creativity in Simple Problems 

are same as those involvedTn exhibitions' 

presentation is the cream of anyTcincShft of scienhfic creativity Creative 
for There are numerous experimenmi omn? ^ooks 

novel solution to a problem. individual produces a 

There are four stages in all creative activifiec r . 
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' Some problems are called ‘insight problems’ Their solution requires restructuring 
of the problem This restructunng is accompamed by the sensation of a flash of 
insight Many persons are unable to solve such problems as their preconceived 
notions in the form of assumptions keep them away from the straight-forward 
solution If such a problem is approached on its own terms, the solution becomes 
trivially easy 



You may verify this fact while solving the dot problem' given in Fig 36 
All the nine dots are to be connected by four straight lines, without lifung 
your pencil from the paper Don’t consult others before you have solved 

Imagination is basically explonng mentally with the help of perceptual images 
in vanous possible directions and ramifications and reasoning is crystallising and 
pinpoinnng certain elements of the consciousness Grouping, regrouping, organising 
and reorganising of ihe data of consciousness are the elements of continuous mental 
activities Whether he/she is a scientist or an artist, a performer or an explorer, 
the creaUve person works relentlessly for perfection Almost the same stages of 
development are involved in any field of creation 

2. Creative Presentation 

We need to know basic pnnciples and techniques and should have some 
expenence in the field m which we want to take up creative activities. Sketching 
and/or painting is one field in which all of us have some experience So let us 
find out how to prepare presentable graphics so that the visitor in the science 
exhibition gets the message easily, clearly and quickly. Scope of innovation m 
graphics is unlimited, As a beginner you should keep the following basic pnnciples 
m mind and then go on to create superior compositions, 

— lay out a plan on a sheet of paper because planning lies behind any worthwhile 
work 

— a good graphic work represents only a single or principal idea 

— use choicest words only and let others knows the virtue of economy of words. 
Use bold but simple letters, fancy lettering is seldom effective 
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make your graphics intcresling and provide lot of space Employ pictures, 
graphs and illusirauons suitable for the purpose 
avoid crowding of loo many illustrations and unwanted elements 
key to the success of a graphic material lies m the (act that it should be 
t'onccpl-wisc very clear and simple to interpret 
The lay out should make sure that eye of the viewer is led immediately to 
die mam points Opposition or obstruction is to be balanced Secondary details 
should not be nval to the main points 
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® @ 
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Fig 26. Dot Problem 

— you arc to first decide the main constituent parts; try distribution of blocks 
of sketches and lettering on the given space in the forms of L, Z, I, S or T. 
Select the form that comes out most dynamic and appealing for the given 
topic and space (Figs 27 to 30) 

— make your graphic large enough so that one can read the subject easily at 
least from a distance of three metres 

After drafting the layout you are to plan the colour scheme. Colour is an important 
element of display as it emphasises the basic points and makes the content distinct 
It has great carrying power and visual impact 

White emerges from the combination of all colours and it reflects all light waves 
while black absorbs all light waves Black is the consequence of absence of all col¬ 
ours. Figure given on page 134 shows electromagnetic spectrum and visible light. 
The human eye responds to the wave length range approximately between 3800 
and 7600 Angstroms (A') White light is a mixture of all visible lights. Newton 
was the first scientist to say that a white light consists of appropriate mixture of 
seven coloured lights i.e. Violet, Indigo, Blue, Green. Yellow, Orange and Red 
However, it can be shown that white light is formed by mixing equal amount of 
Red(R), Green (G) and Blue (B) lights All other colours of light can also be fonned 
by mixing R,G, & B lights in appropriate ratio. Our brain gets sensation of colour 
when electromagnetic waves of appropriate wave length stnkes the retina in our 
eye Wave lengths of approximately 40(X)A‘, 5000A', 6500A" correspond to the 
sensation of Blue, Green and Red respectively in our brain, 

If white light passes through a filter (say Blue) the frequency corresponding to 
Blue will pass through it, other frequencies in white light will be absorbed. As 
white light stnkes an object of a particular colour (say Red), the object will reflect 
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Ihc licqucncy corresponding lo Red light and absorb other colours of white light, 
II the beam of white light first passes through a filter (say Green) and then falls 
object will appear black These are the examples of colour 
p raction. On the other hand, if two beams of light pass through different coloured 
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filters and fall on a white object, the object, reflects combined frequencies of the 
two beams This is the case of colour addition Red, Green, Blue are called additive 
primaries, because addition of R, G, B coloured lights produces white light. Iri 
painting, photography, printing etc. where we use coloured pigments, the colour 
mixing follows the subtractive pnnciple which could be explained as follows. 


additive mixture colour triangle , 



Fig 31. Colour Triangles 

A surface looks white if equal amount of R,B,G lights reflected from it enter 
our eyes A surface that reflects R & G lights but absorbs B light will look Yellow 
to us because an equal mixture of R&G appears as yeUow to the eye In the same 
way a surface that absorbs R and reflects G&B will appear as a colour called Cyan; 
and a surface that absorbs G and reflects-R & B is called Magenta coloured surface. 
For substractive colour we use Yellow, Cyan and Magenta as three primary pigment 
colours. 

Look at Fig 31 which shows additive mixture colour triangle and subtractive 
mixture colour tnangle The colours which arc opposite to each other m the triangles 
are complimentary ones; for exampleB is complimentary to Y 

Let us see which colour emerges when we combine Magenta and Cyan pigments 
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Colour 

will resflect 

will ^sorb 

Magenta 

R&B 

G . 

Cyan 

G&B 

R 


So only B will not be absorbed; the resulting colour will be blue. 



Can you predict the colour of the Mixture of pigments in each of the 
following cases: 

(i) Yellow + Magenta 
(li) Yellow + Cyan 

(ill) Yellow + Red - • , 

(l\) Blue + Yellow 

(v) Green + Blue ■ , 


Monochromatic harmony is made up of dots and shades of any single colour. 
Analogous harmony consists of coiours which are neighbours on the colour chart; 
eg, a composition having yellow, yellow-grccn and green. Complimentary harmony 
consists of coloum which are opposite in the colour triangles. 

Blue, Green and Violet tend to go away from the viewer; so they give the effect 
of distance. They are called cool colours. Conversely Red, Orange and Yellow 
lend to advance towards the viewer; they are usually called warm colours, As a 
general principle in graphics, backgrounds are subdued and important details contrast 
strongly with them. 

N.B, Newton called colours red, orange, yellow, green, blue, indigo and violet. 
Nowadays Newton s blue is called 'cyan' and the combination of his 'indigo' 

and ‘violet’ is called 'blue’ by colour scientists. 'Magenia' is now the scientific 
name for 'purple' (Ref, 5). 
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3. Journey through Forty Problems 

Fiom the moment of your accepting the assigmuent to the final 
stage of letuming home after presenting your creation in the science 
exhibition, you will face dozens of problems. Forty problems have 
been foreseen here taking account of the worst situation. You should 
create solutions in your mind dunng preparation. 


(I) Student's initial problems after he!she is given 
the theme and asked to prepare exhibits 

(1) Nothing is left for me to invent 

(2) I am not the right person to do it. 

(3) No knowledge how to go about 

(4) I don't want to expose my weakness to my teacher and fellow students. 

(5) Wlicn I want to make something novel, I find my imagination very ambitious 
and umcalislic 

(6) My teacher does not have enough time to guide me. 

(7) I have never handled even a screw driver 

(II) Problems of execution 

(8) I have no conception of correct malei lals and source of availability iliough 
I have got an idea by now. 

(9) No funds for tools or materials. 

(10) No working place, no tools. 

(11) No knowledge of handling tools and making things. 

(12) My fiist attempt consumed many hours and yielded a horrible looking object 
which does not work. 

(13) First attempt has also left the nail of my left thumb smashed. 

(14) Even if the model works, its performance is unstable. 

(HI) Problems of transportation 

(15) The working model is too big / heavy lo transport 

(16) It is too delicate lo carry. ♦ 

(17) It is loo brittle to carry. 

(18) Us construction does not allow easy packing 

(19) It runs on kerosene which can’t be transported. 

(20) I also need acid which can’t be transported. 

(21) It is difficult to reassemble the parts at the exhibition site. 
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{IV) Problems during display 

(22) The woiidng model has gone out of order on the very first day* 

(23) My voice is lost temporarily on tlte first day as I have to speak continaoij 
for 6 hours. 

(24) I have fallen sick due to dust and new dlmate. 

(25) Visitors take long time to understand. 

(26) I get chorous of simultaneous questions from dozens of visitors. 

(27) Visitors try to come very close to read the cations, diagrams etc. and dittiirt 
the set up. 

'V) Problems In the exhibition pavilion 

(28) Electric wirmg is loose and dangerous. 

(29) Defective lighting (direct glare to the visitors). 

(30) The sound of PA system is very high and disturbing. 

(31) The experiment on explosion being done every 5 minutes by my 
‘ neighbours gives out loud bang and smeU of gunpowder. 

(32) I have to compromise safety by carrying on hurried repairs of dangerous 
parts or live wires to oblige the crowd. 

(33) Exhibition is affected by sudden rain/storm, 

(34) Drinking water is in short supply. 

(35) Power failure is very frequent. 

(36) The exhibit has been damaged due to morning dew, dust etc, 

(VI) Post display problems 

(37) Dismantling is difficult. 

(38) Packing boxes and materials are missing. 

(39) Help from friends are not available as everybody is in a hurry to pack tip. 

(40) After returning to the school, no enthusiasm is left to unpack and display 
the exhibit for the benefit of others. 

You may like to add a few more problems under one or more headings. Each problem 
nas.a solution which is not beyond the striking distance. If there is no specific 
sou on, you are to find out alternatives to achieve "your target. Corresponding 
pmparahoM m advance for overcommg these problems are suggested in Appendix' 
n Head them only after you have thought out the solutions yourself. 
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Project Technology and Workshop Practice 

in Schools 

Fabrication of Science Models, Equipment etc. 

Learning Objectives 

This chapter guides you to do hands-on activities so that you can get the pleasure 

~ Identify a work-place in your institution, set up work tables and arrange 

^ you mu be able to make provision for first aid etc 

work with hand tools and measuring tools. Exercises given here have been 
designed to prepare you for difficult assmments. 
work on wood, metal, glass, plastics etc 
itve final finish to your model by painting 

mrk M,i,h M>ax. papw mdchi, plaster, polyester resm, plasttc him etc so 
lliat you may prepare atomic models, replicas for biological studies and 
scale models of many objects of interest 

^ Imw about eugmes radio controlled kits, ship models, gliders etc if you 
yrant to work trt the area of aero and ship modelling " 

1. Working FaciUlies, Safety Precaulions and First-aid 

LI Working Facilities 

^ general purpose work bench will be easv to 

LU —“.r,s.s,s :r 

Of sundtng Hetgk, rSH, of an aver^: 
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Working surface 

Ratio 

General height of work surface 

0.52 SH 

for ironing/planing 

0.50 SH 

for cooking 

0.48 SH 

for filing metal 

0.56 SH 


The bench should not rock while heavy work is carried on it. The top of the wo± 
table is generally made of thick planks of wood or nova board. Depending upon 
the availability of space, tool racta may be arranged on the bench itself for keeping 
tools in proper place so that they do not crowd on the work bench. 

Where electricity is available, the work table may be provided with one 15 amp. 
electric socket, for power and three 5 amp. sockets for different applications. 
Alternatively one extension board with appropriate length and diameter of lead 
wires may ^ provided. 

(b) Tool Storage: storage of tools should be arranged so that one can get them 
easily without the possibility of knocking others over. Each tool should have its 
place on the shelf or in the chest and should be within easy reach. It is to be kept 
in mind that tools become unserviceable through rust and wear. Proper storage 
in a dry place with application of rust inhibiting paper coated with oil or lacquer 
is desirable Linseed oil is most suitable for such puiposes, it can be applied with 
a wad of cotton wool. The wearing of tool is mainly due to lack of lubrication 
dunng work. They do not need much oil but they do need the right kind at the 
nght place, 

Most suitable ways of storing tools in schools and training institutes are suggested 
as follows: | 

Tool Chest 

Each umt of a size 60 cm x 40 cm x 30 cm will be suitable. Inside area of such 
a chest for tools can be designed according to the number and size of individual tools. 

Perforated Board 

Perforated boards fitted on battons secured to a wall near the working table can 
be used for storing tools. It is not only economical but is also easily accessible 
and can accommodate many hand tools. 

Battons Fitted On Wau. 

12 mm X 25 mm horizontal strips of hard wood may be fixed on two or more 
vertical battons by naihng or screwmg, leaving a space of 12 mm between them. 
Tools can be hung by stnps, nails or wire hooks. 
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Pfo 32, Perforaied Board 

Fio. 33, Battons fjtied on wall 

ToolKjts 

Sets of hand tools in di rr 

Club Kit and Mini Tool Kit of nSt " Poly&b/cotton baga. Science 

CQntamers (see Appendices III aS ivl t sheet metal 

order of m “> “» wo* bench ahouM be in ttie 

ilendard of reflectance so as to^tain'lh ®'“““ bevesahsfcctoiy 

bench. Glares to theeye, oftw brtghlness level on the wort 

Wod .ay be Kept ,„ „,„® 

'■2 Sdftfy Freemiom mi n,,, au 

SaPBI'Y PKECAUnONS 

No flame should be allowed in fhrt 

Resina and catalysts arc imt"'*’’’!”™'* """ “'“ler. 

Burning plasties give dangercurr^ei'll'’''''^™® bcsWi Hazards 

wortmg on those, Sb proper ventilation is nceossary wm 

Solar reflector or lens fm 
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Fra. 34. 

Don’t wear rings, watches etc. which could be caught in machinery.-^ 

Always stop a machine before measuring, cleaning, oiling or making any 
adjustment. 

Never operate a machine unless all safety guards are in place. 

Don’t try to stop any moving part of a machine with your hands. 

Always keep the floor free from oil, grease, tools and metal cuitlings. 

Never talk to anyone standing nearby, while operating grinders, drilling macliine 
or any machine which produces flying metallic cuttings. 

Work on a machine only when you are physically fit. 

Don’t try to remove foreign bodies from your eye. See your immediate supervisor 
at once for advice and help. 

Don’t carry a sharp tool in your pocket. 

One must wear goggles while working near furnaces and ovens, acids etc, 
Never touch the material when you are welding as there is high mnperage current 
which is dangerous. 

While using hammer and chisel, make sure that these are not greasy or the face 
has not been battered and broken up, 

Never hold work in your hand while tightening or loosening with a screw driver. 
Be sure dial screw driver fits the slot on the screw head. 




-W SCIENCE AND TECHNOLOGY EDUCATION THROUGH EXHlBnioi| 

“ ““ “ “ « ” >0 tevel 

S ““ »““» 0“ “«to puncture yo«, 

^ver stow tools one Over the other, since the tools get Munt or spoiled. 
While operating the buffing wheels, always use goggles. 

"Ith » oends punch » 4 , 

^vcs stould be worn white handling sheet steel, or sny other sham mateiW. 
is off! "tP"*™ involving live connectionB, be sum thatelectrl4" 

Never keep heated soldering unattended in the open 

“»»• 

3l.!I‘nS“51**’'' “ Ptofessional shaipmt, 

uapieceot wood has naite in it, never useaplane as the Made ofplanewiUaetUust 

jWways keep your tools shatp, tv™ if these are rarely 
M^e a case for your oil stone as soon as you buy it and never use it drv 
I tem^r with electrical devices or electrical ^uiprent 

<*” 

switching it off 

Pnri^L remove the victim from the electrical circuit without 

respiration at once; the vicL 

must be immediately attended by a doctor. 

to case of accidents like shock, strains, ruptured muscle, bruises, wounds, bums 

re SsSl aTSL' ^ “* 

First Aid 

uuMrrccrrsrcirr^^^ 

recogrased reore and more and a knowledge of mis subjS. fieri beS 

“ -r - -- 

3. si I wltef po™»:: 

4. Guard agams, shock by keeping the casuality wann; move bimAer as littlb! 
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as possible by gentle handling. 

5 Don’t attempt too much; do the minimum that is essential to save life and 
stop further aggravation. 

6, Reassure the patient and those around; help to lessen anxiety. 

7, Don’t allow people to crowd around as fresh air is essential 

8, Don’t remove clothes unncessarilly, as they help to keep the casuality warm 
and so protect against shock, 

9, Arrange for removal of the casuality to the care of a doctor or a hospital as 
soon as possible. 

In case of acid bums, wet the spot first with dnnking water and then with weak 
solution of ammonium hydroxide or sodium bicarbonate or borax (10% solution). 
Then apply vaseline and cover the spot. 

In case of alkali bum, do same as above but use a solution of acetic acid or lemon 
juice in place of alkali solution. 

A standard first-aid box can be bought and placed neai the work table m such 
a manner'that it is accessible to anybody anytime, If such a box is not available 
in the local market, a standard package may be bought as per presenption of a 
doctor. Generally a first-aid box contains the following items: 

(1) A small packet of white lint 

(2) A small packet of pink boracic lint 

(3) One packet of obsorbant cotton wool 

(4) Bandages—at least two, each of two and three inch width 

(5) A few safety pins 

(6) Non-poisonous disinfectant i e, Dettol 

(7) 50 c c of weak solution of iodine 

(8) Adhesive plaster or dressing strip 

(9) Cold cream 

(10) Antiseptic ointment 

(11) A clinical thermometer 

(12) Methylated spirit 

(13) A pair of surgical scissors 

(14) Suitable general purpose solution for eyes 

(15) Bumol 

2. Tools for Fitting, Sheet "Metal Carpentry, Plastics, glass work 

The following tools and matenals are minimum essential tor 
workshop practice in secondary/senior secondary schools/science 
clubs. 5 to 10 students can work with these tools at a ume (aU 
of them not on the same job) If more students are to work, 
proportionate number of tools will be required. 
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SCIENCE MD TECHKOLOOY BDWAnCW THtOUaH 

The school may also procure additionally Mini Tc»I Kii (NCERT), 

Club Kit (NCERT) or any other, standard pack of llw p^ing Ite of 14} 

Tool Kit and Science Club Kit (NCERT) arc ^v« in A^ndices El !«} IV.: 

2.1. List of Handtools 


Fitting, 

1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 
11 . 
12 , 

13. 

14. 

15. 
li 

17. 

18. 

19, 

20 . 
21 , 
22 . 

23. 

24. 

26. 

27. 

28, 

29, 

30, 

31, 

32, 

33, 


sheet metal, carpentry, plastics, glass 
Electric drilling machine with drill stand-1 
Fretsaw (Foot operated)-! 

Bench lever shear -1 

Plastic injection moulding machine (hand operated) 30 g*l 

Bench vice, 120mm - 2 

Wood working vice - 2 

Hammer, ball pein, 200 g - 5 

Clavy hammer 200 g - 2 

Screw driver. 2.5 x 60mm ■ 10 

Screw driver set with common handle • 5 

Chubby screw driver - 5 

Instrument maker screw driver set - 5 

Side cutting pliers - 100mm - 5 

Flexible magnifier -1 

Shear snips, 200ram • 5 

Adjustable wrench medium - 2 

Twist driU set ffom 0.8mm to dmm - 2 sets 

Hand drilling machine • 5 

SsoJ^ 150mm - 5 each 

Hacksaw, 250mm with spare blades - 5 
Jteamer, tap and die sets with handle - 1 each 
Catpentry saw, tennon saw, 300mm - 2 each 
Junior Hacksaw with spare blades - 5 

Rm! ms™" i'*’”"’’ 

C-clamp ■ 5 

Mer 30cm, stainless, graduated in inch and mm ■ 10 

Vernier caliper, O-lSOmm -1 

Micrometer 0-25mm -1 

Combination set -1 

Wire gauge -1 

EJial Indicator. 1 
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34, SurJacc plate - i 

35 Spirit level, ordinary - 1 

36 Ordinary caliper, inside and outside—5 each 

37 Try-square - 5 

38 Scribcr - 5 

39 Surface Gauge - 1 

40, Divider - 5 

41, Marking gauge (loi wood work) -2 

42, Punch - 5 

43, Ratchet brace with different bits - 1 set 

44, Diamond glass cutter - 1 

45, Brush, 50inm - 5 

Consumables 

Wood screws, machine screws, nuts, nails, sand paper, emery paper, grease, > 
oil, Stone for grinding, cellotape, adhessive and sealants, synthetic glue foi wooden 
joints (Fevicol, movicol etc) paint, varnish etc, 

2 2 Metal and Wood Working Hand Tooia 

The beginner has to acquiie skill in operations like sawing, planing, filing, 
chipping, polishing, tapping etc, through practice and patience Important common 
tools aic described here with instractions how to use them The beginner should 
lust identify the tools, read the description caicfully and then work with them 

(a) Vice A vice is used to hold a work in the desired position finnly between its 
jaws, Operations like filing, planing, cutting, etc, are done on the work m this 
position There are vaneties of sizes and shapes of vices A vice has a fixed jaw, 
a movable jaw and a threaded rod Certain type of vice has swivel base to facilitate 
lixmg at any desired angle in the honzontal plane To hold finished or soft metal, 
the jaws aic coveicd with jaw caps made of sheets of copper, brass or aluminium 
vSomc types ot vices are given below. 



Fig 35(d) Bench vice 


Fig 35(b) Wood worker’s vice 
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Bench Vice 

It is ^so caUed engineer’s parallel jaw vice and is commonly used formeMt 
Wood Worker-s Vick 

Tie jaw width varies from 150 to 262mm and the opening capacity tom 1 i2 tn 
375lm A-large vice is fitted with a quick miease syMm (00^ to tin! 

Pipe Vice 

P mmng work. It strongly grips the round at four points during operations. 

Pin Vice 

Hand Vice 
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Leo Vice 

Its body is made of forged steel which can withstand blows of smithy hammer 
and is generally used on black smith shop floor. 

(b) Hammer:ThQ size of the hammer depends upon the nature of work i.e. light 
duty or heavy duty. The type of hammer is determined by the nature of operation. 
The hammer to be used in the fitting and sheet metal may be one of ball pein, 
straight pein or cross pein type. These are available from 112g(4 oz) to 784g(28 
oz). The smaller sizes are used for lay out work and larger ones for different types 
of bench work. A soft metallic sheet need be hammered with a wooden or plastic 
head so diat it is not damaged. In carpentry work a claw hammer is generally used. 
The claw end is used to pull out nails. Smithy work demands heavy duty hammers 
which geneially employ handles made of good quality bamboo. ■ 




Ro. 37. Hammers (a) ball pein hammer* (b) claw hammer (c) mallet 
W Serm Urim; ft is available in many sizes to fit a wide variety of screws. It 
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Fic!. 38 Screw Driver 

is available in various IcngLhs up lo nearly 300mm A screw driver selcoiiljii 
sizes o( scicw diivdis, A screw driver should never be used as a chisel, 

(dj SImr Snip. This is used for culling ihin shceis ol mcial, plasiic, fibre eic,l 
has short blades and long handle which give ihe needed leverage ior culling, Tti 
sheds can be cut by holding the snip in hand, ThicKei slieeis arc cui by holi 
one leg ol ship in vice and pressing the other under ihc palm 'flicrc arc miinyW 
ol snips i,c Hawk’s bill, circulai snip, univcrsiil snip, double culling snip, aviain 
snip etc. 



Fici 19 Slicai Snip 

le) Cliiael The cold chisel is made Horn hexagonal .steel bai ol 300 to 45()iii 
length, bit width 6 to 25 mm, this is used I'oi cutting metal in cold condition.H 
chisel which cuts mcial in hot condition has smallci wedge angle. The mcial 
gencuilly held in a vice and the chisel is driven m il by liammcr blows. 



t 

Fio, 40 Clnscl (a) eoW chisel (b) lioL duscl 
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(f) Hachaw: The hacksaw is use^ lor cutting metals. It has a himdle, U-frame, 
wingmit and spigot which is fitted to a.flcxible steel blade. Usually a blade is 12 
mm wide, 0.6 mm thick and 250 to 300 mm long, Steel blades may be completely 
hardened or semi-hardened. The former is suitable for mild steel and cast iron while 
the latter is used for sawing copper, brass, aluminium. The number of teeth on 
blade varies tom 14 to 32 T.P.I. teeth per inch). The teeth of hacksaw should always 
be pointed away from the handle. 



Ro. 41. Hacksaw 

(g) File, It is made of high carbon steel; it is hardened and tempered. It has many 



1 


tb) 




H ccr 


9 







Fig. 42. Files (a) flat, (b) half round, (c) square, (d) round, (e) rasp, (t) triangular 
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teeth to remove surplus metal to produce smooth surface. There are .singl row and 
double rows of teeth on the file body. Cmi cut nies remove metal very quickly, 
and provide for easy cleaning of chips.'Files have different shapes and sizes, Their 
cross sections may be rectangle, square, triangle, round, and half round, Knife fll? 
and needle file are used on tiny and precision jobs. A rasp with a very rough surface 
is used in caipentry work. 

(h) Hand drilling maMne\ In a hand drill, the drill bit Md in the jaws is rotated 
manually through gearing. Alloy steel twist drill bit drillshole on almost all yn'etals, 
Such drill bits are available in various sizes starting from 0,4 mm to 50 mm. The 



Fie. 43. Hand driliing maehini 
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hand drill generally holds bits upto 6 mm dia For drilling hole on wood plastic 
and other soft matenals, an iron nail with flattened and sharpened end works as 
a drill bit 


(i) Taps and Dies • Taps cut internal threads in drilled holes while dies cut external 
threads on a round rod. These tools are made of high quality tool steel. They are 
used alongwith handles so as to get leverage while threading Each set has three 
taps for progressive threading. 




Fig. 44 (a) Taps, (b) Die 

{]) Reamer A hole dnlled even by a very accurate driUing machine with all care 
might not have smoouh surface nor precision For making the surface of the hole 
smoother, a reamer is used subsequent to dnUing, 



Flo 45 Reamer 


Inf“'P shells through 

?.«, t “t” "t ow stroke. It has two jaws. Long handle attached to the upper 

jaw gives leverage, 

determined by the length of its blade 
woarseness or Imeness of saw is designated by number of teeth per inch A coarse 
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I 

-.‘hl-MHHt ^ .K-.. - M.. „ „ -w ^ 

(b) 



Rg. 47 (a) Carpentary saw (b) Tention saw 
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saw is better for rough work while a fine saw is suitable for smoothci and accurate 
work, The teeth of saw are (to be "set" by the workman) ben' tilteriiiitcly to left 
and right. 

The most commonly used'saws in carpentry work are rip saw, cross cut 
saw, dovetail saw, compass saw, key hole saw, etc. A band saw machine is used 
for slitting timbers. It has an endless saw blade in the form of a belt, A giant saw 
is handled by two persons holding handle.s at its either ends while slitting timber 
manually, 

(m) Plane (for wood working): Planing is a very imporiant operation in carpentry 





Fro. 48 (a) Jack plane with parts (b) Smoothing plane 


work. It makes the surface true and smoom.'^elro'By of'p}ane*"is of wood*' 
or metal, The finish of the surface and efnclent-working of‘a'p^d ftM de|endi 
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on ihc adjustment of the cutting bla^e Most commonly used planes are jack pk| 
smoothing plane, block plkie. etc. A smoothing plane. 150 ram to 200 mm lto 
will be suitable for average work in a school workshop. Jack plane is bigger iasiz« 

(n) Boring and drilling tools (wood workirCg); Holes are bored or drilled in v/ooa 
prior to fitting screws, bolts, dowels etc. Tools which can bore or drill without 
the help of any machine are auger, gimlet, taper, reamer etc. These have a haadk 
which could be held in hand so as to rotate the bit into the work material of wtiod 
or plastic. Tool bits like centre bit, auger bit, counter sunk bit, dowel bit, broad 
point bit, drill and countei sunk bit, drill and counter bore bit, glass dnll, twist 
drill, etc, can be held in any one of brace, comer brace, hand drill or breast drili. 
Some of these tools can also be held in an electnc drilling machine. 







* cf) cgj 

Fio ' (a)-(f) drilling and boring tools 
(g) brace to hold drilling or boring tool 


The blade of a chill ^ ^ chisel is used to trim and chop wood, 

edge Chisels and eoLef 

common one is the firmpr ^ wooden or plastic handles The most 

i yp s are, mtier, pairing, mortise, carving chisel etc 
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(a)i (b) ,CC) Cd)' 


Fig. ,50. Chisels and gouges (a) fiimer (b) dovetail (c) mortise (d) gouge 

(p) Clamp ,A clamp is used to hold one surface agaihst another in the desired 
position with pressures given by screwing in of a threaded tod. The s^^es vary from 
15 cm 10 1.5 m C-clamp is generally used while applying pressure to the pairs 
being joined by glue. ' 

(q) Saw set: The saw set is used to bend the teeth of a carpentry saw to correct 
angle so as to produce required cut during sawing operation. It consists of handle, 
plunger, anvil and locking screw, When handles are pressed together, the plunger 
pushes the tooth against the anvil which is a wheel with graduations on the face 

(r) Fretsaw: Fretsaw is very useful in cutting profiles on thin sheets of plywood, 
hardwood or plastics The thin blade can negotiate any curve. It is foot-operated 
The sheet is slit by a reciprocating steel saw bldde which has sharp teeth of fine pitch 



SCIENCE AND TECIINOEOCY EDUCATION TIIROIJCJII BXIIfflmoNS 


S4 



Fi0. SJ, C»6lamp 


IJ. Pmmi Tmls 

The pewered teals sheuld preferably be used after you are eonversant with 
hmdteols, If yeur hartds are not steady and you have not developed a rough Idea 
of the meehanles of eudlng, you are prone to aceldent. Working with power tools 
Witt be a pleasure after you are trained on dtose and have ftiU knowledge of handling, ■ 
safety, malntenanee ete> The powered tool should always ho eonnoeted to proper 
plug and soeket It is to be Invariably ensured that the maehlne body is earthed, 

faj Ek^trk m&shim' As shown In Fig. 53, this has a switeh under the 
index flnier when it is held like a gun. The drill is held in the eollet jaw (at the 
tip of theffiaehine). ft is first tightened by hand and then by a key. This is portable 
as well as ean be used on a speeltd stand for aeeurate and repetitive work. 

ffe) p^mbk smim As in Fig, 54, sand paper or emery paper Is fixed 
on fee feee of the wheel, As fee wheel rotates at high speed, It smoothens and 
polishes flat aurfeei, 

fei ifeetrte Mmm tte blower shown In Pig 55, blows air at a high speed so 
as to blow off dust ete, This ean ^so be used In many experiments, where a jet 
of ^r wife high speed is resulted, 

There are ofeer popfear pwerid tools, §,g, straight grinder, flexible shaft 
^ bmehirinder, elreular saw, peumafie drill, abrasive out* 
off tna^ine ete Tl^se pwired tools (partleularly grinder and elreular saw) run 

and are not reeommendedi fer use by 

the sehool students. 
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2 4 Exercise with hand-tools 

-Fifteen exercises are given in this section. After doing those 
on your work table with proper tools, you will gain enough 
confidence to take up any average fabrication woiic with common 
handtools. Additionally you should also tabncate starfmder, hot 
air balloon, chemical clock, turbidity meter, and make ferro cement 
products, mud plaster, etc. from the book mennoned at Ref. 12 
at the end of the chapter Subsequently you are to take up exercises on measunng 
tools in Section 2 6 and then on circuits shown m Section 7 of this chapter. 




Rg 56 All dimensions axe in millimetres, 
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Exercise 1 

The top edge of the wooden strip is to be sawn and parted off as shown in 
Eg, 56. 

Tools nquired: Ruler, vice, junior hacksaw, rasp, marking gauge. 

Exercise 2 

The wooden strip shown is to be sawn and parted off along the line a-i n 



Fio. 57 


Tools requind; Marking gaufe, vice, junior hacksaw, carpentry saw, rasp. 



Exercise 3 

A cylinder Is to be shaped ak shown out of die parted off strip In 
exerelse t (Mg. 58), 




^SOlIRtt 
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a— rough piece. 

b— after smoothening all laces, check perpendicularity of faces and mark 
lines 

c—. after clamping in the vice cut edges, remove corners to make a cylinder 



Fig. 58 

d— finish the cylinder with the help of the rasp 
Tools required Vice, ruler, marking gauge, caipentry saw, junior hacksaw, rasp. 
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Exercise 4 

A plastic strip is to be cut along the Une shown'in Fig. 59, The faces of tin 
parted off small strip are to be smoothened and sharp edges are to be removed, 
A hole is to be drilled at the centre of the small strip. Proportionate dimensions 
are to be assumed. 

Tooh required: Vice, file, junior jhacksaw, carpentry saw (while sawing aH)ly 
water on the cut surface by squeering a wet cloth), drilling machine. 



Exercises S and 6 (Figs, 60,61) \ 

Two blocks of wood ate to be finished to dimensions of L (Length) and W (width), 
l^act dlmenrions may be decided on the basis of available materials. The final 
shapes of the blocks are shown and the operations are mentioned. 

Han tools and fixing of the jo^, Mark the finished dimensions with a pencil on 
the raw materials. Take help of your teacher/guide; Mow the steps (a) to (c) to 
arrive at the shape at (c). 
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Tools required; Vice, ruler, tiy square, drilling: machine, rasp, chisel, hammer, plane, 
junior hacksaw, caipenti^ saw, file, marking gauge 

(a) Marking, planing, filing, making perfect rectangle 

(b) Dnling, chiselling, filing, finishing slot 

(c) Rounding comers, drilling four holes. 
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Exercise 7 

Joined as ‘town « ^ °4rifa*hai?lro'hr''B“ *“ ® ® 

asBbcflnishada^raWy.Tatehdpofyourttach^gSweS;^^^^^^^ 







marking gauge* junior hacksaw, 
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Exercise 8 

This IS a sheet metal ('aluminium sheet) work (a) Choose a size L x W as 
available (b) Cut and knock out shaded portions (c) Now bend along the dotted 
lines to get a box without cover Such boxes are made to house electronic circuits 
Switch, indicator lamps, incoming and outgoing electrical connections, etc are fitted 
on one of the vertical surfaces, while heavy parts like transfonner etc. are screwed 
on to the bottom of the box Addition ol a detachable lop cover (not shown here) 
completes the box (See Fig 63) 

Tools required Shear Snip, vice, mler, file, dnlling machine 



Exercise 9 

Pulley 

We have seen how a'pulley is used in liftmg a bucket of water from a well. 
Using a combination of such pulleys one can lift heavy loads with small effort 
How to make Wooden or plastic reels are thrown away by users after the thread/tape 
IS consumed These reels are of various sizes, one of 37 mm diameter x 35 mm 
length with, a central hole can be taken Iron wire 3 mm diameter x 150 mm long 
may be taken and bent in the form of a frame as shown m Fig 64 It is then lilted 
in the reel so that it can be suspended from a stand or hook for lifting an object 

Tools required Ruler, vice, hammer, pliers, saw, file 

Exercise 10 

TRii>on Stand 

For stability at least three supports are required A container having liquid 
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or any substance to be heated is placed on the tnpod stands; the bottom of the 
container is heated by a burner. 
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How to make Three pieces of wire each nearly 3 mm diameter x 320 mm long 
are taken They are bent as shown in Fig 65b and finally twisted with the help 
of the pher as shown m the Fig 65c The twisted legs are slightly bent outwards 
at the bottom 

Tools required Saw, tin cutter cum pliers, vice, hammer, file, raler 



Eiercise 11 
Spring Balance 

A spring balance is used f6r weighing A thin steel stnp neaily 240 mm long 
IS fixed on one end as shown in Fig 66. If any load is put up on the other end, 
the stnp bends downwards. If die load is removed, the strip comes back to its original 
position (upto a certain value of the applied load). As one puts more load the stnp 
bends more For example if the stnp bends through 20 mm un^er lOOg, it will 



SCIENCE AND TECHNOUXJY BDUCAlION THROUGH 




bend 40 mm under 200 g and SO 

on this principle. 


Fig 65 

on (upto alimit), Spring balances are constructed 


N™ « “ fr 3 « joined ; p;nT: 

end of the stnp is bent so thant ° ® discanded box strap. OiK 

Rsnre On the oL7e„ro?^‘L? '* “Ued to pan 2 as shown i. 

fixed by short and thin naik ^ ^ ^ diameter is to be 

3nd made flat. ^ pomtcd end of the nails are to be hammered 

vvitJx 

the stnp. Put known weigEn ^ showing the onginal position of 

corresponding posiuons of the 300g) and marie, 

read any unknown weight m thp ^ balance is ready to 

s«i m me range of 0 to 300g. 
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Fig 66 

Tool required' Ruler, divider, vice, saw rasp, Un cutter, hammer. 


Part No Name MateriallNos Remarks 


1 Base, 150 mm x 100 mm Wood, one 
X 12 mm 

2 Support 20 mm x 20 mm Wood, one 
X 150mm 
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5 

4 


bland for graduation 25 Wood, one 
mm X 10 mm x 170 mm 


Steel strap, thin 20 mm x Steel (from packing 
240 mm X 0 5 mm box strap) 


To be graduated with 
the help ol known 
weights 

To l)c hem and nailed 
on pin 2 


,5 

6 


Metal of a jar 40 mm tin or aluminium 
dian 


To be (ixetl with wo 
small nails on part*4 




Exercise 12 

Low Cosr Stai® 


LaboravOry stand is required to hold different objects at heights suitable tor 



project technology and workshop PRACnCE IN SCHOOLS 


69 



heating, expenmentation, demonstration etc So laboratory stand has a stable base, 
a clamp which can slide vertically and another clamp which can hold objects 

How to ma/ke;Use the base having half lap joint as shown in Fig 67 On this base 
fix a wooden stand 12 mm x 12 mm x 300 mm. This has to be done by nailing 
from the bottom side of the base These operations require vice, saw, chisel, ruler, 
hammer and half round rasp. 

Tiike a steel stop 130 mm x 15 mm x 1 mm thick. Twist the strip with the 
help of vice and piUers, as shown m Figure, DriU two holes on the shding damp 
■end .and one hole of the free end of the strip Each of these holes will receive 
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scicw and nut. Now take two pinch clips of nearly 75 mm griping length The 
stnp IS now connected with the clips with the help of screws and nuts 
Tools required Plane, vice, marking gauge, hand drill, saw, chisel, ruler, screw 
driver, pliers, mallet. 

Materials required' 


Part 

No 

Name 

MateriaUNos. 

Remarks 

1 

Wooden pieces 150mm x 
50 mm X 20mm 

Soft wood, 
two 

For making half lap joint. 

2, 

Vertical piece 

Soft wood 

To be fixed at the centre of the joim 

3, 

Nails 25 nm 

Iron, two 

— 

4, 

Metallic stnp 25mm x 
5mm X 1mm 

Mild steel, 
INo. 


5 

Screw M-3 and nut 

3 pairs 

— 

6 

Pinch clips, gnp-75 mm 

Mild steel, 
two Nos. 



Exercise 13 
Circuit Board 

This will be your home-made circuit board. This will allow you to try electronic 
circuits with various components without actually soldenng a single joinf, you are 
to msert e two terminals of the component (resistor, capacitor, bulb, motor etc) 
in appropnate springs, the choice of springs will depend on whether die component 
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IS to be connected in senes oi in parallel Nearly 20 mm of insulation of the 
connecting wire end is to be removed; the spnng us to be pulled with two fingers 
to make a gap between the sprifig coils, the connecting wire end is now inserted 
and the spnng is released. 



jk--djL i 

jji liL jjj IaI UI 


'PLASTIC BODY 
^BRASS STRIP 




DETAIL AT Y 


SECTION A A' 


Fig 68 


»reqmred Nichrome wire culler (refer to Fig 91) shear snip, vice, ruler, file. 


Materials required' 
^ A'o, Name 
I Base 


Materials Remarks 


Wood or 
Plastic 


3 X 5mm beading on the underside 
(in case of wood) 
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'2 Spring, closed cod, 

Sledi,28 


‘6mm dia x 20inm 

SWG plated, 


long 

25 Nos. 


3 Meud stop 400mm 

Copper, brass 

To be fitted on the underside wiSi 

long X 8mm wide x 1 

or alummuim 

screws and nuts. 

!to 2inm thick 

SOnim lang'5 
Nos., 30rom 
long-5 Nos., 


4, M'3 screw and nut. 

ms. 

25 pairs 



Exercise 14 
Bii2zer 

Ais shown iini ^ g. '69a, when ihe teunin^ are connected to a 6 volt batteryjtlK 

hioves down, It loses contact with the screw (10); 

jthe Hat spring iiacitves sap and makes contact with the screw again. This cyde of 

Make and fhredc is tepeated and the Hat spring makes bnzeing sound as st 
on striking ithe sgibw end. 


Sg.'108 In relays the contact hetweai 
igis ^on’ 'OT '‘otr depending on the magnitude of ouroiii 
’the cod is high enot^h to/jold on the ®at 
on icoil iipp, another 'ciroait ‘losing ^the contact ^between ithe screw erS 
It !|ifing.asswiKai^ mmains *Qpen: Mfdoses when the lat sprmg is releasd 
0W current4nitheiC 0 % Thu tthoiildprocure a relay Horn any Stej 
in dlecEricai spares ,and examine its construction 



ifhmi^'theccfl.; 
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Materials required 


SMo. 

Name 

Materials 

Remarks 

1 

Base 

wood 

to be painted 

2 

RH Upnght 

wood 

to be painted 

3 

LH upright 

wood 

to be painted 

4 

, Metal strip, 10 SWG 

mildsteel 

to be fixed on the upright by 
screws. 

5 

Flat spring 

steel 

from box strapping, to be fixed 
on the upnght by screws, 

6 

Boll (M 6 X 65 long) 

mild steel 


7 

Winding, 26 SWG, super 
enamelled copper wire, 

200 turns 

copper 

insulation at the ends to be 
scraped off. 

8 . 

Washer 20/8 dia 

m.s 

4 washers are required as shown,' 

9 

Nut M6 hexagonal 

m.s, 

2 nuts to be lightened on the bolt 
as shown. 

10 

Screw M 3 X 25 long 

m.s. 

the end is to be ground and 
tapered, 

11 

Nuts M3, hexagonal 

m.s. 

2 nuts to be tightened on 10 as 
shown. 

12. 

Super enamelled copper 
wire for electrical 
connection, 26 SWG, 600 
mm long with sleeves 

copper 

t 

13. 

Nails, 25 long 


2 nails to be used to join 
connecting wires as shown. 


Tools required: Vice, plane, file, shear snip, hammer, screw driver, pliers, spanner, 
hand dnlling machine, ruler, sciiber, try square. 

Exercise IS 

Electric Motor And Pusip 

A,s shown in Fig 70(a) the pump (3) which is driven by electric motor(l) lifts 
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water from the taiik(13). Electric motor is the prime mover in most working models, 
one chosen here (refer to table) is of specifications, 1/15 HP, 1275 RPM, 230V. 
The motor and pump assembly is shown in Fig 70(b). As the shaft (2) rotates, 
impeller of the pump rotates in the pump housing When there is enough water 
in the tank so that the impeller in the pump housing is totally submerged, the rotating 
vanes of the impeller push water through the delivery nozzle with some pressure. Tins 



Fig. 70(a) A.C motor and pump to lift water 
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particular pump does not suck water, it deUvers water from one level to, 

Ttiere is a valve (6) for flow adjustment on ihc delivery side. It can be 
to, any rate of flow within the range of Eero to full pipe A solid state re^n 
(10).haYe also been fitted. This regulator controls the speed of the motor. 
get six different speeds within the range 0 to 1275 revolution per mmute(kBlii‘ 
This set up is easy to fabricate and is useful for any wate* cooling airangtijaeii' 
in experimenWmodels. This can also be used for demonstration of nlocit^ 
pressure head etc during flow of liquid. Further you can use the rotation of 
motor (in the same, position) for various exhibits and displays. Hus arrangemetit 
Is the answer to the problem given on page (moving di.splay). •' 



COVER & FAN 

■UPPER PART 

ROTOR WITH WINDING 
LOWER COVER 
^-BOLTS & NUTS 

RUBBER DISC 
PUMP HOU8INO 

delivbRy nozzle 

?EDIA 

PUMP VANE 
INLET D|A ISram 

lower disc 

STRAINER 
bolts & NUTS 



P|o. 70 (b) Exploded view of motor pump 
(c) Fitting of regulator frame,(9) m guides of (8) 


© 
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Materials required^ 


SJ^o 

Parts Material 

No 

Remarks 

1, 

AC motor, HP-1/15, 

RPM-1275, 230v 

1 


2. 

Shaft Smm dia m s. 

1 

integral with 1 and 3 

3 

Pump with Vane 75mm plastics 
dia 

1 

mtcrgral with 1 and 2 
(available m shops 
dealing in cooler 
parts) 

4. 

Delivery pipe plastics (transparent) 

12mm/18mm dia x 

2(X)mm long 

1 


5, 

Delivery pipe plastics (transparent) 

8mm/14mm diaf600 mm 

long 

1 


6 

Valve flow adjustment plastics 

1 


7, 

Supporting plate m.s 

1 

to be screwed to the 
tank wall, painted. 

8 

Supporting plate m.s. 

1 

■do- 

9. 

Frame for holding m.s. 

regulator 

1 

to be painted 

10, 

Regulator, solid state 100 
watt, 230v 

1 


11. 

Wire PVC-3-core copper 
wire 23/76, length 2,5 
mts 

1 


12, 

Three pm plug 5 amp, 
standard. 

1 

— 

13, 

Water tank 400mm x m.s 

280mm x 80mm, 24 swg. 

1 

painted all over, inside 
to be specially painted 
with tar 

14. 

Screw and nuts M-3 m s. 

^ —' 

13 

pan's. 


Tools required ' Shear snip, vice, file, hand drill, drill bit, screw dnver, spanner, 
electrician’s pliers, line tester 

Caution * Do not switch on the motor if earth wire is absent or not properly 
connected. 
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exhibitions 


2 5 General measuring and marking mis for mainly fitting, sheet metal, carpmri 
and machine shop practice. ^ 



Fig. 71 


(a) Ruler and tapes.Rulers are generally made ol wood or mclal and graduaieJ 
in millimetres as weU as m inches Types are: bench rulei, folding ruler, steel ruler, 
push pull steel tape, wind up tape, etc Commonly used steel ruler is 15 cm (5 
inches) or 30 cm (12 inches) long, having both millimetre and inch graduations 
and the least counts are 0 05 mm and 1/64 inch respectively Wooden folding ruler 
IS very convenient for storage and is generally used by carpenters. Push-pull steel 
tape IS generally 1 to 3 metres long and has a plastic or fireglass case. Windup 

tape may be of steel or mbberised/synthetic matenal which is used to measures 
longer distance of 10 to 30 metres 

(b) Vernier Caliper It has unique advantage of being used as an outside, inside 

an ept gauge An ordinary vernier caliper for average measurement has 
gra uahons up to 125 mm on the lower side and 5 inches on the upper side of 
1 0 y A vernier constant of 0 1 mm is common on ordinary calipers 

insert the object to be measured between the jaws Read the mam scale marl 

object wil/be' on the vernier The measurement of to 

Main scale reading + Vernier scale Reading x V C 

means the particular mark on the vernier which exactly 
coincides with any main scale mark). 

fo Fig 72 (b) 9 divisions of main scale coincide with 10 divisions of veiuiei 
.scale. Value of one small division on vernier scale is = O.Qinra 

Vemerconstam(VC)=imm.O.9.mni = 01mm 
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Fig. 72 Vernier Caliper 

A vernier caliper with a vernier constant of 0.02 mm is used in precision 
measuiemeni. In another design a dial which is Tuted on the movable jaw gives 
the measurement. Vernier height gauge works on the same pnnciple and measures 
vertical distances It has a heavy base, a vertical scale and a sliding vernier scale 
with scriber 

fej Micrometer It is used in precision measurements Three different types are 
generally used i.e. outside, inside and depth micrometer. The first type is most 
commonly used; sizes are from 0 to 25mm (0-1 inch), 25mm to 50 mm (1 inch 
to 2 inches) End so on. It is made of special steel. 

When rotated, the thimble advances on the stationery mam scale through a nut 
and screw mechanism. The movable rod also advances along with the thimble. 

An inch micrometer has a minimum division ol 0.025 "(pitch ot screw is 1)" 
on the mam scale The thimble scale has 25 divisions so as to facilitate measurement 
upto 0.001 inch. The mam scale of a metric micrometer has a minimum division 
of O.Smm (which is the pitch of the screw) and the thimble is divided into 50 parts 
so as to offer a least count 0.01mm; in a vernier micrometer a vernier scale is attach*^ 
to the circular scale, this gives more precise readings. In the new generation it is 
fitted with a digital display which directly teUs the measurement. Measnrepifiht 
in mm = Main scale reading in mm ■+ circular scale reading x O.Olinm- 
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ratchet 


f.DUCA flON THROUGH 




thimble 



|^-pk“^ircular scale 


ftialn scale 



(.3) 


Cb; 


' , ^3 Micrometer 

s correct handling, correct measurement, 


zero error etc. 
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(d) Combination Set- This consists of a square head, a bevel protractor, a centre 
head and a steel ruler It works as a try-square, square, protractor, centre square, 
level and ruler. 

(e) Wire Gauge. It is used to measure the gauge or thickness of metallic sheet or 
wire. The slots at the periphery are numbered; these are the gauge numbers 



Fig 74 Combination Set 

Thickness of any sneet or diameter of any wire is tned in vanous slots tiU the correct 
one IS arnved at. Conversion of standard wire gauge (SWG) to inch/mra is pnnted . 
on the body of the gauge 

Remember. 4 gauge = 1/4" 

A popular mnemonic is' 

- if you add 6 to a gauge number, the corresponding inch size is halved So 
10 gauge = 1/8" 

16 gauge = 1/16" 

22 gauge = 1/32" 

28 gauge = 1/64" etc 
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Ro. 75 Wire gauge 

(f) Dial Indicator: It is used for checking uniformity of dimensions of a contow, 
the variation of which is indicated on a graduated dial. The object under tnspecto 
is to be set properly on a surface plate or the work table of any machine ™ 
dial indicator is secured on a stand having a stable magnetic base, verhcw rod an 
clamp. Least count of the dial graduation of an average dial indicator in 0,01 inra. 



Fio. 76 Dial indicator 
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(g) Surface plate: It is used when lay out woric demands accuracy It is made of 
good grade cast iron, granite or ceramic material. The surface of the plate is lapped 
to a high degree of accuracy so that it can be used as a reference surface for very 
accurate marking, measurement, inspection etc 


Fig, 77 Surface plate 




Fig 78 Spint level 


(h) Spmt level Its body is made of alummium/wood/plastics and its minunum size 
is 75mm. It is used to check whether a surface is perfectly horizontal or not; it 
is also used in levelling a heavy object so that its horizontal top or bed remains 
perfectly honzontal during and after installation e.g. surface plate, refrigerator, 
machine etc. 

The curved or straight vial is made of gjass or transparent plastic containing 
clear liquid which may be oil or alcohol. When it is placed on a perfectly honzontal 
surface, the bubble of air entrapped in the liquid is at the centre. 

(i) Ordinary calipers: Type§ are; inside, outside, odd leg, transfer calipers. 

Measurement of diameter of a shaft by an outside caliper or measurement of the 
di^neter of a bole by an inside caliper can be transferred to a ruler, vernier or 
micrometer and then the size is read off accurately. ' 
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PiQ 79 Oodinary calipers 


(j) Try-square; It has a steel blade, 150 mm to 300 mm long and a cast ironol 
plastic stock. The blade Is fitted in the stock perfectly at right angle, The stock 
is matched along the reference surface and a line along the blade is drawn on the 
surface with the help of scriber. 

(k) Scriber; It Is made of tool steel and is generally 4-5 ram diameter. Lines are 
drawn on job surface with the point. 

(l) Surface Gauge; It is also called marking block or scnbmg block. It may be 
of pillar type or universal type. It has four parts e.g. a stable base, rod, scriber 

and clanips. It is used on surface plate or machine tool table for marking surfaces 
accurately, 


(m) It is used for measuring distances between points. The distance Is 
imsiened to a ruler, it can also describe circles and arcs on meialUc or wooden 
of a pair of a steel legs adjusted by a screw and nut and held 

avaiSe 7 nl 7 «'i!^ » Short handle. UH 

available m sizes from 50 to 200 mm. 
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Fig, 80 Try-square 

(n) Trammel It is a type of divider that is preferred for descnbmg large circles. 
It consists of a steel bar and two pointed steel legs which are tightened and controlled 
by screws 





Fio. 81 Scriber 
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Fia. 82 Surface gauge 



F)Q. 83, Divider 



1 is available in various 
ghi line (on the surface 
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of a wood) parallel to its edge. The beam slide m the stock and can be adjtisw 
to required length. 

(p) Punch. Types are: centre punch, letter punch and number punch.«Centre puncii 
is made of steel; one end has a sharp point to indent dots on a surface Letter anj 
number punches are used to punch numbers or letters on a surface 

2.6 Exercises with rmrking and measuring tools 

(Exercise 16 

See Figs. 87 (a) and (b). 

Can you 



Flo. 87(b) 
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Fio. 88 

— name the measuring tool for measuring each dimension m Figs 87(a) and (b) 

— Set up the dimension on the tool in each case. 

Exercise 17 

Take a flat thick metal sheet as shown in Kg. 88. Rub chalk on its face first 
and then draw fine lines with a pointed steel scriber as per dimensions given in 
Fig. 88. 

2.7 Working with plastics , 

(a) Plastics- General 

The group of substances with very large molecules to which plastics belong are 
called polymers. Plastics are of two types. Theimo-plastics and thermosetting plashes 
Thermo-plastics can be processed or recycled more than once where as thermo¬ 
setting plastics become hard after first thermal processing and cannot be recycled 
Examples of these two types are given below; 

Thermoplastics 


Material Use . Salient properties 


Lovi density polye- Squeeze Bottles, Transparent as thin films; 

thylene (LDPE) Insulauon of coaxial waxy feel, floats 

cabls, TV serial leads, 
toys, etc 
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High Density 
polyethylene (HDPE) 
Polypropylene (PP) 


Polyvinyl chlorji^e (PVC) 
rigid or unplasucised 


Polyvinyl choride (PVC) 
plasticised 


Polystyrene (PS) 

Expanded polystyrene 
(EPS) 


Acrylonitril^^tad- 

ience/styrene(ABS) 

Cellulose acetate (CA) 
including di-acetate, and 
cellulose acetate-hutyrate 
(CAB) 


Cellulose nitrate (CN) 

Polyester film 

Polymethyl methacrylate 
(PMMA) acrylic 


Bottle crates, basket, 
containers, toys, etc. 
utensils, boxes, 
dashboard, mudguard, 
cooling fon, meter 
housing, luggage etc. 

Soft drink bottles, tubes, 
shampoo bottles, modem 
gramophone records, 
pipes, pipe fittings, 
chocolate box etc. 

Wire and cable' 
insulation, upholstery, 
garden hosqpipes 

Food container, 
disposable cups 
Celling tiles, packing for 
delicate articles (e.g. 
camera, scientific 
instruments etc.) 

Casing of food mixers ft 
other electrical 
Appliances, radio knobs 
Photogr^hic films, 
Tvorkshop tool han^e, 
(tough and transparent) 
transparontlflexible box, 
lids, sunglass, pen, 
keytops 

Table tennis ball 

Recording tape 

Panel, windows in 
aircraft, windshield, 
contact lens, bathroom 
fit^gs, false teeth, brush, 
imitation jewellery 


Transparent as thin film, 
fairly stiff and hard, floats. 
Transparent as thin film 
stiff, hard, floats, 


Stiff, hard, sinks 


lYansfiarent, flexiWle, soft, 
sinks 


Transparent^ stiff, hard, 
sinks 

Opaque,' white, usually can 
be crumbled in the Imd, 
very buoyant in water. 

opaque, stiff, hard sinks. 


Transparent, may be 
flexible, fairly h^, sinks. 


Transparent, may be 
flexible, very hard, sinks. 
Transparent, strong, hard, 
sinks 

Crystal clear, glossy sur&ce, 
stiff, hard, sinks 
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Poiyurethftnc foam (PU) 


Nylon (polyamide) 


Teflon 


Upholstery and cushion 
filling, sold as blocks or 
slabs 

Ca^g for power tools, 
gear, cam, roller, fastner, 
nuts and bolts etc. 
Gasket, sauce pan, frying 
pan, bearing, packing etc. 


Opaque, soft and flexible, 
floats, 

Opaque, stiff, hard, sinks. 


opaque, very stiff, hard, 
sinks. 


Thermoseiiing plastics 
Area formaldehyde (UF) 


Melamine formaldehyde 
(MFl 

Phenol formaldehyde 
(PF) 


Domestic electric fittings 
(plug top. adopters, 
switch covefs) 

Tableware such as 
‘melaware’ 

Dark coloured domestic 
electric fiuings (plug top, 
adopters, switch covers) 


Light coloured opaque, suff, 
hard, ‘solid’ feel, flakes on 
cutting, sinks. 

Opaque, stiff, hard, ‘solid’ 
feel, flakes qn cutting, sinks, 
Opaque, stiff, hard ‘solid’ 
feel, sinks 


Cast phenolics look like 
gems, used in watch case, 
handle, buttons, ornament 
qase etc. 

Polyester resin Used with glass fibre Stiff, bard, ‘solid feel’, 

reinforcwnent to make brittle, sinks, 
boats and car bodies, 
translucent roofing and 
door panels. 


Manufacturing processes to make various forms of plastics are Calendenng (for 
making films or sheet), Extrusions (rod, tube etc.), Injection Moulding (any desired 
shape), Blow Moulding (bottles etc), Compression Moulding (iplug tops etc. from 
thennosetting plastics), Transfer Moulding (combination of Compression and 
Injection Moulding), Casting (mounting biological specimen etc), Plastics Coating 
and lamination (coating of wire mesh, basket etc). 


(b) Special Tools for working with plastics 

“ “ ~j Marking, measuring and cutting haivd tools which work on wood 

T or metal will generally work on plastics also with the exception 
that heat due to friction at the tool point might soften the job and 
spoil the finish; this situation may be avoided by slowing down 
the cutting or filing operation and using water as coolant. Some 
of simple techniques for shaping plastic with the help of machines 
and tools are given below: 
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Manually Operated plastic Injection Moulding Machine 
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(i)Manually operated plastic Injection Moulding Machine The machine is available 
in vanous sizes e.g. 7 g. 15 g, 30 g etc. upto 120 g (Fig. 89). The price of a 
7 g machine is nearly Rs, 800/-. The mould is held between the jaws of vice. The 
mould gate should be in line with the injection nozzle, Moulds are made of steel, 
but for small machines and for a small component one may as well as try hard 
variety of wood as mould matenal, making a mould of wood will be easier Granules 
of plastics (say, polyethylene high density or polystyrene) are fed in the hopper 
These are heated in the nozzle section by electric heater. At an appropnate 
temperature, the granules become semisolid and then the ram is pressed on the 
matenal in the hopper by rotating the handle manually. The product is taken out 
of the mould which is generally in two or more than two parts. 



(ii) Vacuum Forming Machine: PVC, polypropylene, cellulose acetate upto 1.5 
ram thick can be vacuum formed (to be cupped according to a certain profile, 
examples egg rack, plastics mask, packing tray etc.). In the vacuum forming machme 
the thin sheet is pressed tight on the form, then is heated by the electric heater 
and finally the lower chamber is evacuated by a vacuum pump so that the sheet 
IS cupped and it takes the profile of the fonn shown in Fig, 90. 

(ill) Fixture for bending Thermoplastic sheet: The thermoplastics sheet is placed 
on the heater with bend raaiks positioned over the element Other techmque of 
bending acrylic could be to heat it in an oven upto ISO’C till it is soft and pliable. 
It is then bent as desired. 

(iv) Thermoplastics sheet cutting fixture: Thermoplastics sheet of any thickness 
can be cut on this with a very smooth finish, The temperature of the nichrome 
wirecanbe vaned to suit ideal cutting by operating the variable resistance. (Fig 91) 

(v) Tools and procedure for making glass reinforced plastics Gel resin is 
to be prepared by adding 5% colour paste (if required). Catalyst is to be added 
(from 1 to 12 c.c. per kg). This resin is to be applied on the mould (its surface should 
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I- 



variable ra^Utence 


Fig. 91. Hot wire cutting for plastics 

be glossy and coated with mould release wax) by brush. First layer of laminating 
resin is to be applied when gel coat has become thick. This takes 20-30 minutes. 
Now appply first layer of chopped strand matting of glass A i oiler should be used 
to roll out air bubbles. Again a layer of laminating resin is applied and a second 
layer of glass fibre follows. A final layer of tissue (surface layer) will produce 
smooth surface. The Job is then removed from the mould after curing is over Edges 
may be cut with saw. Finishing is given to the edges by wet-and-dry paper and 
metal polish (Fig. 92) 

(vi) Joining plenties parts Polyethylene, polypropylene and some other varieties 
cannot be cemented because suitable solvents are not available. In these cases 
adhesive may be used for joining. ICI plastics Division recommends ‘Tensor 
cements for use with perspex acrylic sheet. Welding two plastics by hot air is done 
in some cases, The following solvents are recommended for joining parts in case 
of some types of plastics: 


Type of plastics Solvent 

Cellulose Acetate ' Mixture of Ethyl 70 c c. Benzene 100 cc 
Polystyrene Acetone, Benzenejrichloroethylene 

Perpex/Acrylic Acetone, Ethyl Alcohol 
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Fig. 92 Reinlorced Plastics 



Fig, 93 Bending of Plastics by hot air 
2 8 Working with glass 

Cutting sheet glass: glass bottle, making holes on glass, edging, glass tube 
ibeMng, fusing glass tube, etc, are the general operations in a school 
workshop. 
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(a) Glass Cutting 

Diamond glass cutter is generally used for glass cutting: however sheet glass 
and glass tube also be very well cut with the help of a sharp stone as 
shown, The scratch made on the glass by glass cutter or stone is the parting 
line 



Fig. 94(a) and 94 (b) Scratching glass with a stone 


(b) Cutting glass bottles 

A scratch on the bottle at the desired height with the help ol a diamond cutiei 
or stone is made Pour water in to the bottle upio tlie mark A piece of cloth soaked 
m kerosene oil is wrapped on a thin steel wire which is fixed around the bottle 
over the scratch line by twisting the ends. Now you have to set fire to the kerosene 
soaked cloth The bottle will crack at the desired line uniformly, The edge of the 
parting line are to be ground on a grinding stone 



Fig. 95 Scratching glass with 
diamond cutter 


Fig 96 Breaking glass sheet in two parts 
at the line of scratch 
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FJg. 97 Glass Dnlling 


(c) Glass drilling 

This can be easily done with the help of a ratchet brace with a pointed broken 
triangular file held in its jaws. The ratchet brace is to be rotated, keeping the point 
of the tnangular file on the desired spot on the glass sheet, Kerosene oil, mustard 
oil and emery powder are to be applied at the point of dnlhng, (Fig. 97) 

(d) Glass tube bending 

Glass tubes upto 6mm dia can be bent over a candle flame. However, for 
bending solid glass rods and bigger tubes, one has to use burners Small glass balls 
which are used in bead microscopes can be made by drawing solid glass tod or 
tube over flame manually Glass tubes of the same composition can be fused together 
over a flame easily 
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3. Paints 

3.1 What and Why? 

Surfaces of metal and non-metal which tarnish or corrode with time are covered 
by a thm protective layer of pamt. There arc also other methods to cover such surfaces 
e,g. electroplating, plastic coating etc. But pamts cover most of the surfaces tliat 
you are seeing in your everyday life In homes paint can be seen on walls, doors, 
wmdow frames, furniture etc. Outside home you see car, bus, tram, ship, aeroplane 
eCC covered by paint. It is pnmanly used to protect the surface against wear It 
protects wooden materials from rotting and metal from rusting. In ships paint fights 
the danger of barnacles, weeds, mst which can eat into the steel hull below the 
waterline 

It IS also an important part of decoration. Aesthetic sensibility demands pleasing 
colour composition We have also mental association with colours e.g red indicates 
danger, stop, fire. One shade of red is called ‘post office red’ as it is used in letter 
boxes everywhere 

5.2, Composition of paint 

A paint may be as simple as white wash, which is a simple mixture of chalk 
powder with water or as complex as that used on aeroplanes and cars 

The conshtuents of a paint can be bnefly summarised as follows 
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Pigment is normally a solid ifiatenal in very fine particles insoluble m the vehicle. 
It provides the colour of the paint film. It affects the flow, gloss and durability 
of the paint and other properties such as corrosive resistance, fire resistance, and 
fouling etc. It must remain suspended in the paint and not settle to form a hard 
sediment. 

Pigments are also mixea with extenders which are similar to pigments though 
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they don’t provide colour or obliteratioa Extenders give improved strength of jthe 
paint film and improve adhesion to the surface and reduce the cost of the product. 

The common white pigment is titanium dioxide. Others are zinc oxide, lithopone 
(a mixture of zinc sulphide and barium sulphate), antimony oxide etc. The common 
inorganic coloured pigments are—^iron oxide, lead chrwnate, chromium oxide, 
Prussian blue, aluminium metal etc. Common extenders are calcium carbonate (challc 
powder), barium sulphate, silica compounds like talc, china clay etc. 

VeUcle carries pigment and constitutes the liquid portion of the paint. Its two 
constituents are binder and solvent 

The binder or the film former binds pigment partides bgether and provides 
cohesion of tire pamt to the surface. One can use it without pigment to form a dear 
dry ‘varnish’ film. It does riot readily evaporate due to the presence of substances 
like resins, plasticiser etc. in it. 

Paints take their names from the main binder ingredient e.g acrylic, 
polyurethane or alkyd paint Binder gives pamt necessary properties like gloss, 
adhesion, hardness, toughness, flexibility, durability and spfed of drying. 

Solvent or diluent is the volatile matenal with which the binder and pigment 
are mixed. It determines the correct consistency of the paint for being applied to 
the surface by brush, spray or dipping or any other method 

The paint is sometimes required to dry more quickly or flow out evenly to 
remove brudi marks or to stop skinning in the cm. Additives are necessary to bring 
in one or more such properties. Silicone is one additive which makes the surface 
of the paint film more resistant to marking and scratching. Non-drip paint have 
additives which make them ‘thixotropic’. 

3.3, Drying speed of the paint is a veiy important fiictqr. An important type 
of paint commonly known as lacquer, has resin dissolved in solvent T^ie solvent 
evaporates and the resin constitutes the protective film. Example: nitro-cellulose 
lacquer which is used as ‘touch up’ pamt for cars. It is quick-drying in all weathers 
and polishes easily, ^^ther type is emulsion paint in which fte vehicle consists 
of small particles of vinyl resin dispersed in water. When water evaporates, the 
resin particles coalesce (combine) to fonn protective film. 

Decorative gloss paints based on alkyd rerins dry by chemical reaction. Firstly 
the solvent eva^tates to form the film of pigment and binder. Then there is a 
chemical reaction among oxygen (air), polymer and the film. Due to this the sticky 
Uquid chan^ to a plastic solid. 

Drying by chemical reaction is also the priiKiple of painting cars in the factory 
These paints areTiased on acrylic and melamine formaldehyde resins. When the 
solvent has evaporated after application of the paint, the film is healed by suitable 
means such as stoving in an oven or by infra-red lamps. Higher temperature is 
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. TOat tiappens if you paint <® ° TfS mmkc for good adteion? 

. DO the ateel and the pai« ‘ on the pair? 

easily crack or flate? noticed stages of 


Surface preparation 

M tor melalbclwooden smfaas other t*® "J"*" emeD papot('“ 

' Wacea are firs, made smoo^ in pn« ^ 

metal) The voids on the surfaces are HIM «p^ P 
the shops deahng in parms). You can al»2“nas“ Commercially NC putn 
m ,.U (1 hg: 250 g). Ad paint) are available Wen 

(tor lacquer paint) and oil up,the surface is agarasmoote^ 

the paste mVoids/disconhnuiues on mfw ory p,i„,,, appued so 

by sand/emery paper, in case of i ij,a„„g long, 

as to fight rusting and to make the Me of me n 

Ibj For wooden furniture md then yellow eartbfteeh “1 

A d glue (Chopra saresh) » bo. “g w« »«* paste is used 

me rano of lOOg (glue). 250cc (water) 1 kg. (yen 
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for preparation of ground surface. 

Given below are proportions etc. for simplest application 


Name of paintSolvent Ratio 

paint; 

Solvent 

Where to be 
used 

Facilities/iools Remarks 
rerjiuired while 
painting 

1. Synthetic Ttupentine 

All metals, 

Writing brush 

enamel (approx. Rs. 

wooden 

(No, 0-10) Paint 

(including 10 per 1;S 

surfaces. 

brush (sizes 

hammCrto- litre) 


25-90 mm), sand 

ne approx, 

Rs. 80/-per 


paper, emery 


paper, old dhoti. 

litre 


one or two cans 
(or containersi’ 
with wide 
mouth) to mix 
paints with 
solvents, air 
compressor with 
spray equipment, 
etc. 


2. Spirit 
polish 


Spirit 

(Rs. 13 per 
litre) 


Wooden 

furniture 


Spinl and 
lakdana are 
mixed (1 litre; 
250 g) and then 
applied on the 
prepared ground 
surface with the 
help of a piece ‘ 
of coiton clotli 


3. Vamisl) 

polish Synthetic Wooden 

varnish (Rs. surfaces 

10 per Utre) 


4. Adhesives and sealants 

For joining wood to wqod(including plywood, hard board etc) and sunmica sheet 
to wood, various synthetic resins are popular in the market e.g. Fevicol, Mowicoll, 
Plycol etc. A thin film of such adhesive is applied on both the surfaces to be joined. 
Wait for 10-15 minutes and then join'whlle they ate tacky and hammer lightly 
The surfaces that are smooth or slippery should be foughened before applying 
adhesives. ‘Quick Fix’ and similar other synthetic adhesives are popular in the 
household for cementing crockery, glassware, plastics, jewellery, toys etc. ‘Araldiie’ 
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(adtesi'^e and lianinflr} I*, wwslir.r ,«vf «'hidi r;3ii -cndeir fie jofai 

suiScieffltly swpg pr-vided fte m&mg s*ifaces me proj®* disaifed and rlkisu art 
Wd in posilion (afer tffdicailon of tfie adliesive) under k>ad tor a mmirp itm priod 
of 24 to. Suett adties^ve pracdcally joins cverytong. Vanetiei, ol iute-r so'Hrkrts 
(trade nMCS - ‘Solllx’, 'Super fix’, ‘Griptito'ctc ) are very popular lot kirsdtog 
leather, rabter, foam, clothes, shoe lining, sunmica, wooden and mbberisec floor 
tiles, ceramic tiles, carf«ts etc. These adhesives are applied on both mating suriace^ 
after cleaning ih*. s: me. You are to wait for 4.-5 minutes for the adliewvc lo dry. 
The nibter soluf/in is also used for mounting pictures em. as detailed in sexhon 
II of Chapter IV All these adhesives have one Bmiiauon, they oannot gurKrally 
withstand tempe-ratiires mucii beyond SOT. 

Engineering a/lhuxivcs and sealants consist of anacrobics, cyanoacrvlatf;s, 
epoxies, rubber based adhesives, silicone sealants and liquid sealants. These are 
being used in liutomobiles, air conditioning & refrigeration, pumps, motom, etc. 
The properties ot each arc given below. 

(a) Anaerobic- 4t is a singlfi component room temperature cunng liquid or 
paste for metals/non-metals. If is the best sealant It hardens m the absence 
of air. It fills gaps upto 0.1.5mm md seals pressure upto 400 kg/cm^, 

(b) Cycmoacryiai<s~Ai bonds plashes, metals and mWiers. No mixing is retjuircd 
and it sets within seconds. 

(c) £poiy~ 4t joins anythmg to anytlimg (a? •\i ‘Araldite’) 

(d) Rubber hnse<f-“Synthetic rubber adhesive develops a bond between two 
surfaces wMch is flexible and resistant to oil alkali, water, petrol etc. 

(e) Siheone Si:alanl~% is *1 ready -to-nse one comporent adhesive/sealant paste 
wliich cures at room temperature by reaction with moisture to form a tough 
and nibtey solid. 

(f) lUqmd sealant—{t has medium high viscosity and on evaporation forms 
a semi drying, dsistic film wliich withstands temperature upto 140T and 
is resistant to oil and water. 

S. Plasticraft 

Our potters, weavers, craftsmen made significant contribution to our civilization. 
Bronze casting in India is as old a.s our civilizatioh. Bronzed perfection in idols 
of Oanesh (chamba), Nagdevi (Bastar) equestrian gramadevara (Bastar) 
Mahishasuramardin (Tenali) etc. are the expression^ of the arfist firstly on a lump 
of wax. 


You can give shape to your creative ideas with the help of wax, papier machd, 
modelling clay, plaster, poly|*sfef xesinVpIa^ film.Xhese materials are inexpensive: 
some of them can even be collected from scrap. 
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a) Parajfin Wca ■ 



Among others wax is used for casting bronze in the universal 
method 'cireperdue’ or lost wax process To start with you should 
try to cast candles from paraffin wax Making candles is the most 
safe and common use of paraffin wax. 

Tools and materials required- glass sheet, granulated or slabbed 
paraffin wax, stearin, wax dyes(powder or solid form), mould seal 


or plasticine, wick, knitting needles, sauce pan etc, A hollow pipe (bore and length 
of which should correspond to candle dimensions) of glass or plastics may be taken 


and used as mould. For better results, inside of the mould should be brushed with 


white or fine silicone spray. The wick which passes through a hole in the bottom 
of the mould is held along the mould axis with the help of cross needles. 



Pig. 100. Casting Candles 

oil A 5^^' stearin (1:3) are gently heated in a pan. It should never be 

we O' 1 and^ should not be heated over a.fierce flame A httle wax dye is 
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added and mixtuie is stirred well The-pouring of wax is shown in the Fig, 100. 
If you want your candle to bum with an cvenhon-smoky flame, dip the wick into 
a two per cent solution of boracic acid. The moulded candle may be polished with 
ammonia or alcohol 

Wax buds of different colours are used to replicate fruits, flowers etc. This 
is done by dipping a cotton-bud-on-brass wire in molten wax of desired colour 
Small container having wax is placed in boiling water as to have molten wax at 
more or less constant temperature. It is possible to make model of flower petals 
with the help of wax In this case a thin layer of wax of desired colour is spread 
first on a glass sheet and the desired profile is cut. 

In replicating work, wax can do wonders. Wax statue looks so natural that 
the viewer sometimes can’t differentiate it from the onginal. 


Can you think of replicating (to a reasonable 
scale) a thick forest? You may use dark green, 
light green and other appropnate coloured wax, 
pieces of expanded polystrene, cotton wool, 
brass/aluminium wire, etc. Sketch the scheme 
first, arrange ipoulds and make it. 


ffij Modelling Clay 

Tools and materials, modelling clay (natural or synthetic), kitchen knife, plastic 
vessel, wire loop tool, chisel, wooden board or glass sheet 

Modelling clay is available from craft shops It is very easy to handle when 
it is moist. Its hardness, chemical composition and colours change at the baking 
(biscuit fire) temperature of TSO’C to 900°C. After baking it is glazed to obtain 
shiny and water proof finishr 

A temperature between 950-0 to 10{X)-C is required for glaze finng. If you 
do not have the facility for firing or clay modelling you may take irto a potter. 

Plasticine is useful for making small experimental models; it can be used over 
and over again. It also remains soft. There is a variety of modellmg clay which 
dries up and hardens at room temperature. This is required in cases where finer 
details are necessary 

This vanety of clay requires some mild heat treatment in a domestic oven 
at 180‘C. 

Clay modelling is very useful for making plasticraft of useful specimens. Clay 
model of the specimen is first prepared by impression of the original on modelling 
clay. Liquid plaster is poured on this. The dried negative is finished with the help 
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of knife, brasi etc. For easy removal of the plaster negative, talcum powder is 
spread Worchand lightly on the modelling clay. 

(c) Pc^kr Mdchi 

Papier mUcM is used for making different types of profiles, masks etc. Tools 
md matettals; glue or paper p^, small round bni^ blodc of expairfe^ polystyrere, 
liquid w«, short knife etc. 

Mystyieae Mock is first carved to toe de^d profik. The profile can od^irwise 
also be made ftom clay, plaster etc. The carved surface is painted with a layer 
of liquid wax. Now this is covered with small scraps of shredded r^wspaper soalN 
in water Six or eight such layers dipped in glue or paste are applied. 

This is dried for two days and then the papier mdchd layer is taken out (may 
be cut suitably at convenient section in particular cases). The dried mask is then 
finished with fine sandpaper and painted with white acrylic paint. Paint and varnish 
are applied subsequently. 

(dj Piaster 

Tools and materials required: Plaster, large spoon, plastic tumbler, moulds, 
cooking oil, paint bmsh, paint, knife, galvamscd iron wire, sheet of glass, coarse 
jute cloth, plaster bandage, vaseline, aluminium foil, scissors, paint, polyurethane 
varnish, fine wire wool, .flat nose pliers, sandpaper etc. 

Casting plaster such as plaster of paiis, superfine dental plaster, plaster bandages 
are generally used in work involving plaster. Water is always add^ to plaster and 
the mixture takes 15 to 20 minutes to set. If the proportion of water is decreased 
it sets rapidly and becomes strong and hard. If the process is to be slowed down, 
borax could be added to water. Borax, water and plaster of pans may be mixed 
to the proportion of half teaspoon: one glass: one‘and-half gjass of plaster. Very , 
high proportion of borax will prevent the plaster from setting at all. 

If you cast on a sheet of g(lass lighliy surfaced with oil, the cast plaster will 
have a smooth finish. Rough casting can also be smoothened by abrasive paper, 
Plaster casting can be repaired with modem glues. The casting can be lacquered 
or painted. 

SuppoM you are to prepare statue of a man on pedestal. Skeleton of the man 
on pedestal is first made of galvanized wire (Fig. jOl). Gunny cloth to.hold plaster 
is then wrapped on the skeleton. Then layers of plaster are applied and a rough 
shape is givea Finally use knife for scrapping and finishing before the plaster has 
set. Paint alLsuifaces after it has dried up after three days,’ , 
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Fig 101 

Replica of any object may be made by plaster cast. Atomic structure, packing 
of ciystals, cells, etc. can be made effectively. Replica of an object of archeological 
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interest may be prepared directly from the onginal. Even a face mask can be made 
very effectively by this method. The original model face is to be first covered with 
a layer of vaseline The model should be placed horizontally (on the ground) Soak 
the plaster bandage in tepid water for five or six seconds; wring out the excess 
water carefully, unroll the plaster bandage to cover the face smoothing out each 
layer of bandage with pamt brush If you are making mask on somebody’s face, 
eyes need be closed and the nose need be left while applying the plaster bandage 
The mask is then left to dry for approximately 24 hours Subsequently varnish it 
with 3 or 4 layers of polyurethane varnish or paint. 

(e) Polyester Resin 

Tools and mi^terials' preachvated polyester resin, catalyst (hardner), glass or 
polyethylene measuring beaker, stirrers, small pieces of polyester film etc. The 
mould could be made of polyethylene, polypropylene glass, metal or wood. Read 
the mstnichons of manufacturer of the polyester resin 

Transparent casts are made in any shape from polyester resin which is available 
in liquid foim. A few drops of hardner (catalyst) to the resin will change it to jelly 
" like semi-solid and finally into a hard trmisparent substance This process is called 
polymensation, There is considerable rise m temperature during this reactioa Curmg 
occurs at room temperature. The resin and hardner are inflammable when liquid 
and these are not to be used near a fire or open flame, Resin can harm your skm, 
so use gloves or apply barrier cream In case of any contact with you skin, wasK'' 
It immediately with wanii detergent water. If the hardner gets into eyes, immediately 
wash your eyes in clean tepid water. Open space (and not a room) should be used 
for working with polyester resin so that hazardous fumes don’t affect you. 

Try to remove air bubbles as far as possible while mixing If an item requires 
several pourings of resin, each layer is to be added in quick succession otherwise 
there will be surface marks between the layers. If heat produced during mixing 
is excessive, the polymerisation process should be slowed down by dipping the 
coiitainer m cold water. 

We can mount the object of interest (dead insect, fossil, coin etc), by the method 
shown in Fig. 102. ■ ' 

A peraianent and ideal herbarium can be made by embedding pressed flowers 
and leaves in resin. Firstly a polyester film is placed on a sheet of glass and is 
covered with a piece of small glass-fibre mat For covering an area nearly 1500 
sq cm, 40 g, of resin together with the proportionate quantity of hardner will ,be 
required. A thin layer of resin mix is spread bn the fabne The plants (Fig 103) 
are placed and another thin layer of resin is applied Now the entire surface is covered 
wi the second sheet of polyester film. Now roll a cardboard tube over the polyester 
to force out air bubbles. After the resin has hardened, the sheets of polyester 
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Polyester Hardner Mould(resln + Finished 
resin hardner to be product 

poured on the (trans¬ 
object of parent cast) 

interest) 


Ro 102. Transparent Casts from polyester resin 
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film are removed 'ITie ouier edges oi ine hcrbunyin k .misljod wk i sussois 
Varici,ies of geometrical shapes in tiiree dimensions witii difftaent vanations 
like colours, embedding etc,, can be produced out of resin. J'or example, hollow 
cubes of vanous sizes aie made out of transparent cellulose acviale sheets, transparent 
or coloured resm cubes are cast m these moulds in the same manner as explained 
m Fig. 102. 

Similarly any three dimensional object i.e sphere, cylinder, pnsm, cone etc 
can be prepared out of polyester resin. 




o 


(3) 


Fig 104 
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VTou are to cast the replica of a diamond shown in Fig. 104 There, are 
eight isosceles triangles (base 44.5 mm x height 79 mm) meeting at point 
0 There are eight trapezoidal surfaces (base 44.5 mm /23 mm x 34 5 mm 
height) between planes m and t. Think of a mould made of acetate sheets 
in which this diamond will be produced out of resin casting Sketch the 
mould first with dimensions and then prepare it. 


(f) Plastic Film 

Tools an^ Materials: Brass wire, small flat nose pliers, tin of plastic varnish, round 
nose pliers, fishing thread etc. 

If a metal wire bent in the form of a circle or square or any profile is dipped 
into coloured plastic varnish, a film of colour is obtained. The film takes up the 
contour of wire frame and looks delicate and attractive. The bird-wings shown in 
Fig, 105 is a typical example. By using various profiles and colours artistic and 
decorative objects may be made i.e. wild orchid, thorn sculpture etc 



Fig. 105 
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Sketch the replica of a spiral way (with a pitch of 50 mm) going to 
the hill top. Design a supporting structure of brass wires, which when dipped 
in plastic vamish, will form the spiral way 

6. Aero and ship modelling, engines, radio control materials etc. 

- If you have already such hobbies or you have a strong desire to woric on those, 
the following will help you to overcome irnual hurdles of selection and procurement. 
These are available with special shops dealing in hobby materials, toys etc 


Items 

1 

Specification 

2 

Approx unit 
price 

3 

Ready to Fly models Fun/Fighters 

Rs P 

Jap Zero 

11" Multicolour chuck ghder 

2000 

ME 109 

11" Multicolour chuck glider 

2800 

Spitfire 

11" Multicolour chuck glider 

2800 

Mustang 

11" Mulucolour chuck ghder 

28.00 

Interceptor 

Rubber Models 

Snap folding wmg/catapult 

50.00 

Chaster 

20" readymade for beginners 

5600 

Bobni 

13" kit for beginners 

1300 

Babix 

18" kit for beginners 

2200 

Mentor 

Chuck Gllders/Kits 

32" competition kit 

10000 

Tiny Tot 

11" beginners 

22.00 

Tich 

9" beginners/Competition 

1300 

Sail-a-way 

15-3/4, cabin type 

44.50 

^iladelphian 

Catapult Glider Kits 

6" beginners/competition 

11.00 

Yellow Bird 

13" Competition 

3300 
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1 

2 

3 

Falcon 

14" Competition 

33.00 

Spaifow 

Competition 

50.00 

Gnat 

12" Semi'scale jet fighter 

2600 

Hunter 

14" Semi-scale jet fighter 

2800 

Maiut 

14" Semi-scale jet fighter 

2800 

Mig-21 

13" Semi-scale jet fighter 

27.00 

Hamer 

Falkland war jet fighter 

2800 

Jaguar 

Semi-scale jet fighter 

31.00 

Mig-25 Box Bat 

3 D type semi-scale jet fighter 

5000 

F-lf> 

Auto elevator semi-scale jet fighter 

50.0C' 

ToW‘Line Glider Kits 



Magpie 

24" for beginners 

50.00 

Gnome 

32" robust model for begmners 

72.00 

Martin 

40" for beginners 

9400 

La-mouette 

48" intermediate model 

13300 

Lucifer 

75" competition/duration 

194.00 

Inchworm 

64" competiuon/duration 

166.00 

Free Fight Models 

RATES WITHOUT ENGINE 


Tom Boy 

36" cabin type (beginners) 75cc 

122.00 

Magna 

38" cabin type (beginners) 75cc 

12800 

Cessna 150 

Stand off s^e 75cc 

139.00 

Pushpak 

37" Stand off scale 7Scc 

194.00 

Y-Bar 

40" Competition/open power ratio 1 5cc 

17800 

Eureka 

50" Compebtion power ratio 2 5-3 5cc 

17300 

Swiss Miss 

58" Competition 2.5-3.5cc 

1940^ 

Max factor 

46" Competition power ratio 1.5-2.5cc 

160.00 

Eliminator 

45"Cpmpetition power ratio 1 5-2 Occ 

139.00 

Control line Kits 

Tyro 

17" Trainer 0.75cc 

83 00 

Sky Bee Medium 

24" Trainer 1.5cc-2,0cc 

10000 

Sky Bee Senior 

29" Trainer 2.5cc-3.5cc 

12200 

Mim Sugah 

25“ Trainer tncycle undercarriage 15cc 

105.00 

Sky Sugah 

30" Trainer tncycle undercarriage 2.5cc 

13300 

Bunt Maker 

24" Elementary Aerobatics 1 5cc-2.0cc 

105.00 

Marvin 

30" Aerobatics 1.5cc-2.0 cc 

13300 

Great Guns 

35.1/2" Advanced Aerobatics 2 5-3.5cc 

166.00 
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1 

2 

Peacemaker 

35.1/2" Advanced Acrobatics 2.5-3,5cc 

Silver Arrow 

37" Advanced Aerobatic 2.5-3.5cc 

Acrobat 

38" Advanced Aerobatic 2.S-3.5cc 

Magic 

38" Advanced Aerobatic 2 5-3,5cc 

Radio Control Kits 

RATES WITHOUT ENGINE 

School Marm 

40" 2-channel traujcr 2.5cc 

Miss wcffld 

47" 24 channel trainer 3.5cc4.5cc 

Miss wmld Deluxe 

47" 24 channel traino/Imported parts 

Cessna 152 Aerobai 

3 Channel trainer 2,5cc-3 5 cc 

Cessna Centurion 

3 Channel scale tramer 2.5cc-3.5cc 

Citabira 

Scale type 24 channel 2.5cc-3.5cc 

Miss Universe 

47" 4 channel aeiobanc 5cc 

Sport fly 

39" 24 channel 2.5-3.5cc 

Aeronca sedan 

65" scale trainer 24 channel 2.5-3.5cc 

Orange box 

79" Glider 2 channel 1.5-2cc 

Screaming Hawk 

79" Glider 2 channel 

Orange box Mix II & III 

79" High performance with power pad 
2-3 channel 

Gnat 

7" wing span 

Mig 21 

12" wmg span 

Kiran 

14" wing span 

Ishkara 

12" wing span 

Jaguar 

Ship Models 

7" wmg span 

Mite 

13" length 4" beam motor Launch 

Smite 

15" length 4.1/2" beam motor Launch 

Circle 

Mine Hmit^ Motor Launch 

Ranger 

91.5cm.long Furrosted type 

Manna Yacht 

Free Sail ^acht. 

I.N.S. Godawan 

74 cm. long (motorised) 

Diesel Engines-Power 

RATES WITHOUT PROP 

K 75 

*75cc 

K 130 

1.30cc 

K 150 

15Cc 

K 150 R/C 

1.5cc 

K200 

2cc 

K 200 R/C 

2cc 


3 


166.00 

200.00 

194.00 

178.00 


277.00 

415.00 

70000 

36000 

360.00 

415.00 

47000 

305.00 ' 

500.00 

470.00 

470.00 

500.00 

7200 

83.00 

89.00 

83.00 

7200 


9500 

106.00 

25000 

450.00 

54500 

300.00 

360.00 

415.00 

39000 

445.00 

449.00 

50000 
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« 

2 

3 

K250 

2.5cc 

485.00 

K250 R/C 

25cc 

525.00 

K250 B/B 

2 5 cc Twin ball beanng 

640.00 

K:350 

3.5cc 

54000 

K 350 R/C 

3.5cc 

585.00 

K350 B/B 

3.Scc Twin tell bearing 

695.00 

Radio Control llniti Digital Proportional 


2 Channel set 


4155 00 

3 Channel set 

4 Channel set 


6815.00 

5 Channel set 

6 Channel set 


947500 

Aero A.cccssories 

Motor DC. 

1.5 to 4 5 volts 

20-00 

Clevises 

Nylon (per pair) 

5-00 

Control line handle 

Wooden ordinary 

15-00 

Control line handle 

Wooden reel type 

42-00 

Control line handle 

Metallic adjustable 

3400 

Control line wire 

Two strand 35 m. long 

21.00 

Control line wire 

Three strand 35 ra. long 

27-00 

Propdler 

Nylon 7" x 5" Static balanced 

18.00 

Propeller 

Nylon 8" x 6" Static balanced 

20.00 

Propeller 

Nylon 9" x 6" Static balanced 

22.00 


7. Electrical and Electronics Projects 


If you have already some background in electronics, tins 
section will help you to: 

Wire simpde circuits quickly 

Identify different types of resistance, capacitance, relay, LDR, 
theraiistor, switch, cell tranastor, IC motors etc. 

Try new circuits ffom books, magazines and wire them, 
take up projects on electronics display. 

If you are yet to experience the joy of woiking on electronics this section 
will help you b 



Train yourself when you take up the very first circuit ORg. 106) under the 
guidance of your teacher. 

Identify tools and instruments and use them 


7 1 Basic Circuits 

For attempting any electrical and electronics project, basic understanding qf 
circuit is essential. Let us take a very simple circuit with battery, bulbs and contBCting 
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Wires. (Fig 106) 


50mA 

c 



i 

1^- 


j) b2 


Fio. 10 


First prepare the circuit on the solderless circuit board (Fig. 107) that you have 
already fabricated as an exercise in Chapter III. 

A few review questions are given below. If you are not sure of the answers, 
take help of your teacher. 

— Refer to Figs. 106 and 107 

~ Do you know the meaning of A.C, D.C, EMF, Volt (Y) Ampere(A), 
mA, ohm (fl) Farad(F), MF, Henry (H), Ampere turns 7 
— Whether any energy conversion is happening in the circuit. 

— What is the direction of electron flow ? 

— What is the voltage across each of the identical lamps? 

[Current »——] 

(Amps) Resistance (ohm) 

—What do you mean by ‘series' and ‘parallel’ circuit with reference 
to Fig. 106 & 107. 

—Can you calculate the resistance and power of each lamp 7 

y 

[power (Watt)s! Voltage x Current 

= (Current)* x Resistance] 

—If a thick copper wire C is connected to short out bl, 
what will happen to the illumination of bl and b2? 

—No switch has been used in the above circuit; do you thin a switch 
is necessary? 

—What are the material and specifications of the connecting wires? 
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Rg. 107 


Hccutcal energy is commonly used in exhibits: 

—frm A C. mains at 230V or lower voltages (through step down transfoimersX- 
—from A C, mains through a power supply lyhich produces low voltage D,C. 


supply, 

—frcHn batteries . .a 

Electrical energy is consumed in lighthig lamps (light & heat energy)* dnvihg 
loudspeaker (sound energy), operating electric motor (mechanical eiwrgy), switching 
a relay (electromagnetic energy), etc. A 1(X) Watt lamp dissipates 100 joules/second. 
Energy of 10 joules is requir^ to lift 1 kg through 1 metre. 
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—How many joules of heat energy does a 20 Watt soldering iron produce 
in 15 seconds ? 

—How many hliurs could one operate a 40 Watt record player to 'use 
up’ 1 kWh. 

—How much electrical power is dissipated in a resistor of 1 k ohm when 
a current of 10 mA flows through it ? 


Don't move to the next section till you have satisfactonly answered all review 
questions of this section. 

7 2 Basic Components 

(a) Resistors: Resistors have power ratings of 1/8,1/4,1/2,1 Watt and upwards. 
Moulded carbon and metal film resistors are used for low'power application (less 
than 1 Watt) while variable wire resistors are used for high power applications. 
Generally low-power (1/4 Watt and below) resistors arc required on the circuit 
board or bread board. 



Check whether you are conversant with these: 

—wire wound resistor 
—moulded carbon resistor 
—variable resistor (potentiometer) 

—Cftrbbn-film, metd-film, metal oxide resistors 
—reSlgtOf colour code 
—'preferred values’ of resistors 
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(UjCmcitor: A capacitor stores electric charge and has ‘capacitance’ which is 
[neasured in ‘farads’. The value in farad and working voltage are marked on the 
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You are to choose the suitable one from the types given in ascending order 
of farad values; silver, mica, polystyrene, ceramics, vane type solid dielectric variable, 
vane type air dielectric variable, polyester, polycarbonate, tantalum, electrolytic 
capacitor. Whereas the silver mica type has a typical range of 1 pf to 10,000 pf, 
the electrolytic type has IpF to 150,000 juF. 

A circuit with a capacitor, relay and battery is given in Fig, 108. 

The relay (electromagnet) switch which is 'normally open’ Is energised by 
discharge current of a capacitor and closes; after a few seconds the relay switch 
opens again and so on. 
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—If S is closed what is the peak 
current in the circuit'^ 

—Will this current fall or rise 
subsequently? 

—What is the time constant (C x R) 
in seconds? 

—Note the time (seconds) after 
which the relay will switch off 
—Differentiate between relay 
current and holding current. 


(c) Special resistors, other components: Resistance of the Light Dependent Resistor 
(LDR) decreases with the increase of intensity of illumination of light. In the circuit 
given in Fig. 109 a relay operates a motor or a lamp depending on the mtensity 
of light on the LDR. A current of mapiitude 30 mA will make the relay close, 

(d) A thermistor Is a temperature dependent resistor. You can make your own 
thermometer as per the circuit given below: (Fig. 110) 



Dip the thermistor in an oil bath Measure the temperature of the oil bath with 
a standard thermometer and note the reading of the ammeter corresponding to the 
temperature shown by the standard thermometer. 
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— Are you aware of all types or switches aiuJ their uses ? If not 
find out their names, designs, characteristics etc. 

— List all types of cells, their ampere-hour, volt, size, places of 

application etc • 

(e) Afomw You should also have knowledge of the available FHP (fractional 
horse power) motors. You perhaps can’t do without a motor or engine in a working 
model where movement is continuously required. The motor which runs on 
electricity, will the prime mover for other motions. A list of FHP motor 
specifications is given below in Table 2. 

7,3 Semi-conductors 

If you understand the difference between a conductor and an insulator, consider 
the resistivity ol a semiconductor to be lying somewhere between the two limits. 
Transistors, germanium and silicon diodes, zener diodes, tunnel diodes and metallic 
rectifiers are semiconductors. They have replaced vacuum tubes. "Chip" is an 
integrated circuit containing circuits comprising of transistors, resistors, capacitors 
and other elements. Chip is the marvel of microminiaturisation and landmark of 
high technology. 

(a) Diode 'allows current in one direction and is used In logic circuits (e.g. 
AND, OR etc.), half wave and M wave rectification etc. 


Table 2. FHP Ac motor for general use 


HP, 

R,PM. 

Price (Rs) 

1/15 


930.00 

1/11 


918.00 


1350 (S) 

982.00 

1/12 

920 (S) 

984.00 

1/7 


1171.00 

1/5 


1172.00 

1/8 

1350 (S) 

1000.00 

1/4 


1237,00 

1/5 

1459 (D) 

1203.00 

1/12 

940 (S) 

944.00 

1/8 


968.00 

1/4 

930 (S) 

1249.00 

1/5 

1450 (S) 

1118.00 
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1/5 1350 (D) 

1/18 925 (D) 

1/12 920 (S) 

1/6 1410 (D) 

1/10 930 (D) 

1/6 920 (T) 

1/10 920 (S) 

1/5 930 (D) 

1/12 940 (D) 

1/15 920 (TO 

1/20 920 (T) 

1/13 875 (D) 

1/8 920 (S) 

1/4 930 (S) 

1/83 1360 (S) 

1/30 1275 (S) 

1/83 1350 (S) 

1/250 1400 (S) 

1/35 1280 (S) 

1/83 1060 (S) 

1/15 1275 (S) 

S D T stands for Single, Double and Three speeds respectively. 


1139,00 

986,00 

945,00 

1184.00 

1007.00 

1209.00 

706,00 

88600 

1012.00 

920,00 

902.00 

97900 

104000 

1261,00 

38000 

44000 

448.00 

392.00 

440.00 

453.00 

38500 

494.00 
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— direction of current flow through the transistor i.e. NPN or PNP 

— material (germanium/silicon) 

— process by winch they are constructed (grown-junction, alloy junction 
etc.) 

ability to dissipate power i,e. 50 mW (low power) to 2 Watts and higher 
(high power). 

For identifying C (Collector), B(Base) and E (Emitter) of a transistor, several 
conventions are used depending on the design and construction of the transistor. 
~ Collector is identified by a coloured dot. 

— tab (projection from the case) is near the emitter. 

— case itself is the collector. 



Transistor shapes 



Flo 112. Soldering of transistors 
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Fia 113. Digital IC (Ref 6) 



Fig 114 
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(c)lC (Integrated Circuit) also caUed a 'chip’ has active (transistors and diodes) 
and passwS (resistors and capacitors) elements. They are wired together bY 
microphololithographic process on a silicon chip which can be as small as a pin 
liead.Fig.113 shows a digital 1C 10 mm dia (magnihed x 8) having 10 pins, mounted 
on a metal header. 

A circuit using IC is shown in Fig. 114; this is the circuit for counting number 
(upto the limit of 10) of persons cutting light falling on LDR (i e. passing through 
a particular predesigned passage). 



— Collect aU types of diodes available and try simple circuits 

— Do simple circuits with transistors 

— Choose simple but utilitarian cirtuits from books, magazines on 
electronics projects (e.g, Electronics for You, Elector etc.) 

— Use circuit board/breadboard (Fig. 107) 


Combination of mechanical, electrical, electronics and other technologies is 
required in robotics This is one single (and also most favourite) field where you 
will find scope for application of your knowledge and skill in science and technology, 
Keep on collecting information about small modules e.g, design of legs—their 
movement and control, design of fingers and iheir movement for grasping objects, 
etc Also try thedreuits of DC/AC fan regulator, electnc gadgets, signal injectors, 
excessive temperature detector, etc. as given in the book mentioned at Ref 12 at 
the end of the chapter. 



Electrical and Electronics Tools and Equipment 
(for a batch of 5-10 students working at a time) 

(a) List 

1. Soldering iron, 25 W 

2, Tweezers, pointed curved ends 
3 Neon Tester 

4. Electrician’s pliers 
5 W ire stripper 
6. Ci ble knife 


2 

2 

2 

2 

2 

5 
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7. Solderless Breadboard 
with socket spacing for 
any dual-in-line 

package IC Iq 

8. Stnpboard cutter 5 

9. Variable resistor from 6 to 2650 ohms 2 

10 Capacitance Box, 220 pF to l|iF,220V 2 

11 Multimeter DC-100 mV-3KV, 2 Kohm/volt, 50M-10A 

AC 3 V-3 KV,2 Kohm/volt, 10 MA-lOA 1 

12. AC volt meter 300 V \ 

13 Signal Generatorffreq. range 100 KHZ to 100 MHZ). 1 

14 Oscilloscope (10 MH2y lOMV) \ 

15. Power Supply (sensitivity 5 mV/Div) 

16. Autotransformer (power 200 VA) 11 

17. Solar Cell power 0.3W, 57 mm dia, open voltage 0.45 V, 

load current 670 mA 30 

18 Car battery 1 

19, Coil winding machine 1 

Others 


Resistors, capacitors, diodes, relays, coils, magnets, LED’s, IC’s, wires, 
crocodile clips, banana plugs, cells, insulated copper connecting wire etc. 

(b) Description of some common measuring instruments for electrical and eleStronic 
projects 

(i) Soldering Iron 

Soldered joints are required m most electncal and electronic circuits The 
Soldering Iron has a long thin tip of copper or brass—230 Volt, 25 Watt. Soldering 
Iron will serve the purpose for average range of work. 

The heated tip melts soft solder which is an alloy of tin and lead. The molten solder 
is applied to the parts to be joined The solder has a lower melting point than the 
metals to be joined so that it can flow into the hot joint. 



Fig 115. Soldering iron 
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Soldering gun is an improved version of a soldering iron. In the gun there 
is a primary winding to be coimected to the supply through a switch. The secondary 
winding has only a few turns of heavy wire to send a large heating current through 
the tip, The voltage at the tip is less than 1/10 volt so that there is no danger of shock. 

Surface to be joined by soldering are to be free from grease etc. otherwise 
solder will not stick. Flux or soldering paste is applied to the mating parts before 
joining. An acuve flux like Sal-ammoniac will remove grease, dirt and oxide. It 
should be washed off with warm water after finishing the joint, otherwise it will 
corrode the metal. Flux is available commercially in the name of soldering paste. 
Small soldenng and iron has a narrow ‘pencil’ bit for working in confined spaces. 
Larger irons have hatchet shape or pomted bits. 



Fm 116. Neon tester 

(il) Neon Tester or Mains tester: This has a screw driver tip and a small 
neon bulb fixed in the plastic'body. The presence of electricity in a circuit can 
be detected by the tester. The tip of the tester is made to contact the electrical point 
,, while the head of the tester is pressed by finger. The neon tester is very handy 
and can be carried in the pocket like a pen. A test lamp with thick leads is also 
used for the same purpose. (Fig. 116) 

(iii) Electrician's Screw Driver: This is generally 75 to 250 mm long. Some 
screw drivers are further insulated by a plastic sleeve runiung down the length of 
the, blade 

--’(iv) Electrician’s Pliers or Line-man's Pliers. The size is between 150 to 
200 mm The matenal is steel, the handles are covered with insulating matenals 
i.e. rubber, plastics. It is used to grip, pen and crop electrical cables, (Fig. 117) 

(v) Wire Strippers: Recent wire strippers combine other functions to form 
a multi-purpose tool. The tip serves as screw driver. Lower part of the jaws form 
a wire cutter. The pivot pin is used as a wire looper. The opening of die jaws for 
stripping operation can be adjusted by an eccentric disc Below the pivot the jaws 
have typical profiles to perform crimping operation (Fig. 118) 

(vi) Breadboard; The solder breadboard has rows of holes, each row is 
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Ro 117. Electrician’s pliers 



Fig 118 5-111-1 electricians tool (wire stripper, cninper etc) 

connected by a layer of copper The standard size is 90mm x 65mm having punched 
holes of 0,8mm dia. This is for individual student projects and for practising soldermg " 
techniques of pnnted circuit boards (pcb). 

A simplified circuit board is shown in Fig 107 You will be able to connect 
elements like resistors, capacitors, diodes etc on it and test the circuit quickly without 
soldenng 

Solderless breadbo^ (patch board) is also used for individual student projects 
This has also sockets for any dual-in-line package 1C and any discrete device and 
passive component ^ 

(vii) Power Supply: For projects in electronics a power supply which will 
give at different voltages is required. This is also called Baittery Eliminator. 
These are available m vanous ranges, One having steps of 1.5 volts and a range 
from 15 volts to 12 volts is very useful. 
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Fio. 119. Power Supply 

(vlii) Amnieter: An ammeter measures cuireni. A moving coil ammeter oi 
a range suitable for the project may be chosen, Ammeter is always connected in 
senes with Uie element under measurement in the circuit, An ammeter must have 
a low resistance, Th& positive terminal of a DC meter is to be connected to the 
positive pole of a battery, A sensitive ammeter can be convened to read higher 
currents. For example, if one ammeter having a M scale deflection of 1 miUiamperes 
is to be converted into one to read 1 amp, 999 miUiamperes must pass through 
a shunt, If the meter coll has a resistimce ot ‘R’ ohms the value of the shunt can 
be worked out to be R/999 ohms. 



Fig. 120, Ammeter 


(ix) Voltmeter: A voltmeter measures voltage. A moving coU type havliig. 
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a range suitable for flie iNoject may be chosem The voltmeter is always connected 
across (in parallel) lliQ part whose voltage is to be measured. A miUiammeter can 
be converted into a voltmeter. This is dortt by coni«ctmg a rcssistance of appropriate 
volts m series with ammeter. 

(x) Ohm meter; A movmg coil miUiammeter or microammeter can be 
converted to read ohms This can be achieved by applying a ceU of known voltage, 
A'resistance scale is in the reverse-direction to the ampere and voltage scale. One 
of the most common uses of this meter is to check continuity m a circuit 

(xi) Potentiometer: Potentiometer has three terminals In the wire wound type 
the track is made of coiled wire, whereas the preset type has a carbon track, 
Potentiometer has maximum resistance between two tenninals which may increase 
linearly orloganthmically. The linear type is most common. Slide-wire potentiometer 
is another simple type of vanable resistance. Here the wire (one metre long) is 
connected across the known and unknown ‘to be measured’ resistances, a ‘balance 
point’ on the wire is reached through trial and error when no current passes through 
the miUi-ammeter (Fig. 121b). Knowing the resistance per unit length of the wire, 
value of unknown resistance can be calculated. In Fig 121 (a) & (b) Rj^ = Known 
resistance, Ry=Uriknown resistance. As shown in the Fig 121(b). 

5ii =_li- 

Ru lOO-lj 

(xii) Multi-meter: This instrument is a must for the amateur as weU as the 
professional. Measurement of amperes, volts, ohms can be done separately with 
the help of this instrument Hence it is also caUed AVO-meter. 

Multimeter has an internal battery. When the meter is switched on to measure 
ohms the battery gets connected. Suppose you are to measure 4.7 K ohms 

— Switch on to ohm x Ik position 

— connect the leads together so as to check whether the needle moves to zero 
position of the scale 

— turn ‘ohms adjust’ Of ‘zero’ of the meter to bring the pointer to the zero 
position. 

— finally join the leads to the eixls of the resistor and read off the value from 
the scale. 

It responds to currents as low as a few millionths of an ampere Addition of 
series and shunt resistance to this basic ammeter makes it act as a multi-range 
ammeter and voltmeter It has also rectifier.diodes in its internal circuits so as to 
measure both AC and DC quantities, Good quality multi-meters have ‘cut out’ 
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consisting of an electro-magnetic switch which protects the meter from overioad 
funent due to misuse. The multi meter is available generally in two sizes; the smaller 
version is suitable for average work on electronic circuits. The bigger size has a 
wider range. An instruction manual accompanic.s each instrument which is to be 
stnctly followed. 

(xiii) Digital multi-meter; In this generation of mulii-mcier the values are 
no more read on the scale and pointer but they appear as display ( as nuroWrs 
in gas-fiUed numicator tubes or on solid-stale fight arrays) Digital instruments aEt 
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Fio. 122. Multimeter or AVO meter 


quicker to use, 

(xiv) Oscilloscope: Wave forms cannot be studied with conventional type of 
indicating instruments. CRO (Cathode. Ray Oscilloscope) is used for seeing and 
measuring voltage changes, lime, frequency etc. The Oscilloscope may be considered 
a type of indicating meter which is almost inertialess in following rapid impulse 
changes. To start with, an ameter can observe and measure voltage changes, time 
and frequency on the oscilloscope. The main part of this instrument is a cathode 
ray tube. The electron beam traces a path on the screen in accordance with successive 
instantaneous values of applied voltage, So CRO enables us to investigate complex 
wave forms which would otherwise be impossible to view. (Fig, 123) 

Don’t make any attempt to open the internal circuits as they may carry lelhally 
high voltage. Read the instruction manual carefully before switching on the 
instrument. 

(xv) Signal Generator: A typical signal generator or oscillator can produce 
waves in the audio-frequency, radio frequency, very high-frequency or ultra high 
frequency range. This instrument provides a continuously varying voltage across 
the out p\it terminals, The output on the signal generator can also be changed from 
Sinusoidal to squarcwave, Instructions in the operation manual accompanying the 
signal generator are to bii strictly followed, 

Eleeh^tnagnetic Spectrum: Electrical signals may have any frequency starting 
t^irt ssero (direct current) to above billion billion billion Hcri/ (co.smic rays) 
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Hectrical energy with frequencies below 100,0(X)HZ (100 KHZ) cannot easily travel 
through space as radiated waves, it needs electrical conductors to travel. Sound 
waves—auidible to human ear, when converted into electrical signal, range m 
frequencies from 20HZ-20KHZ. This is called the audio frequency range, 
Frequencies ranging from around 20KHZ to around 60KHZ can be grouped under 
the Ultra-Sonic Wave category. Electrical energy above frequencies of around lOo 
KHZ can travel through space as electromagnetic radiations and are commonly 
classified under the electromagnetic spectrum. Strictly speaking, electrical energy 
With any frequency above zero can be classified as electromagnetic waves, The 
chart below shows the Spectrum of Electromagnetic Waves, 

Classification of Audio & Radio Frequency Spectnim: A more detailed 
classification of the'audio and radio frequency spectrum is shown in Table 3. 




lO’ 


10 


Audio and 
Ultruonlo mn(« 


Radio Wavw 


Wava Latiith-frSxlO 
(matrea) 


Infra Rod 



V/ava langth 7M 
(nra) 



Vtftbla light 
Qolour of light 


rad 


* orango yellow groan blue Indigo violet | 
tiO 86o 5i0 SbO 400 

-Bp^oTa aa white light when teen all togefher- 


■ wnvil VWII BIO ——W— 

1 nm « 10 ni ■ 10 Angatorm Unit Herti » cyolea per aecond 
Electromagnetic tpeotrum and vltIWe light 


7.4 Electronic Display Devices 

Simplest format of display comprises of a senes of bulbs arranged in the form 
of letters, numbers or simple diagrams. These letters, numbers or diagrams can 
even be illuminated with the help of a pre-set control, the simplest form of which 
could be a small motor having rotatory contact with the segments in the circuit 
(^nnecting arrays of the bulbs. The letters, numbers or diagrams can also be 
^mprised out of neon tubes. Nixie tubes which were popular for small size displays 
ip electronic instruments, have now become almost obsolete. 

A ui. are ideal for small displays as often required for 

fias g reading or information alongwilh the exhibit. These arc ideally suitable 
for isp ays w c are kept in the dark and required to generate their own 
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lUuminauon. The field of view m LEDs is low. The cunent consumption of a segment 
with LEDs is around 10mA. A typical seven segment display may however need 
an average of SOmAj 



Fig 125. Typical display segment formats 

Liquid Crystal Display (LED) has a very wide field, but it cannot be seen in the 
dark The current consumption of a segment is 5 nano amperes. These are ideally 
suitable for operation wim small cells. 

Research and development in the field of display technology are very fast 
and this is one of the fastest developing fields today. This is due to the demand 
of electronic information display in the various industries and consumer product 
market Old display techniques arc steadily dying out and are being replaced by 
newer ones to satisfy the nee^. Electroracs displays are often called interface devices 
Display such as TV screens and Cathode Ray Tubes(CRT) arc sometimes called 
output devices. Liight pen, touch pad, key board etc., can facilitate the feeding of 
information to machines in a direct or indirect manner. Display techniques today 
may be classified into the following categones. 

Active Display Passive Display 

(Light Emitting Devices) • (Light Modulating Device 

CRTrCathode Ray Tube LCD-Liquid Crystal Display 

PDP.Plasma Display Panel ECD-Electrochromic Display 

I" LED-Light Emitting Diode EPD-Elecirophorelic Display 

ELD-Elecuolummesccni Display. 
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’ ], Direct-view Refresh CRT, 

2, Direct-view Storage CRT 

3, Projection CRT-screen stee 2.3 to 3.3 metres, 

4 Special CRT-high resolution 

5, Hjt Panel- fluorescent character panel e.s. 6 lines of 40 character 
CRT i. fte dominating dispUy technology for medium and tee?L,ys 
intamediam dspla, domaln(20-500 character), PDP,LCD, etc are comptete 
^ryil, advanc^ CRT. There is no technology to replace CRT for dispiaWng 
iOOO di™tere and above. LCDs an: gaining their maricet more rapidly than the 
otohtologles. EC^ EPD(S) are yet to enrer te mato. S Iws 
(Hiftoy 8ep« fctmaB in alphabetic (5)f7 arrays) and numMc (3x5 arrays) displays 
For^abetic and numeric output 14 bar and 7 bar displays are reaoeodvdv 
TOa is Offered by light emluing diode (LED), g.s'^diSra^S 

eleciroluminescent and incandesm fflamLs. 
Beyond 200 characters, technologies are scare and the demands are met by CRT. 
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Marning ObJectim$ 

After carefully ^oing through Oie text and examples which are new to most (fyoa, 
you will be able to‘ 

— identify essential graphics material 

— prepare graphics. 

— generate graphics on a computer (with initial introduction to the system) 

— visualise balanced composition on display boards. 

— make a suitable display board for your school under the guidance of your 

teacher. * ’■ 

1. What is Display ? 

Display is one of ‘mass media‘which is geiwrally used to educate, advertise products 
and stir our thoughts. It has also persuasive force in captions like ‘one good act 
a day’, ‘there is no substitute for hard work,’ ‘god helps those who hdp 
themselves’,etc.. When we are in public places like railway station, bus tennind 
or stadium, our eyes arc attracted by various pictures and words displayed around 
the place. The sign>boaids compete among fo^sdves, those using movement with 
illumuiation gain uppeihand. 'The space occupied by commercial advertisements 
in newspapers and magzines is increasing steadily. On the footpath, in tiie market 
place and even in the train compartment we see displays and demonstrations where 
again choicest woids,alluring tunes arxl eye catching drills arc found. We cannot 
^ape the commerical advertisement even In our homes. Radio and TV are 
increasingly becoming generous in showering words and visuals of commercial 
advertisements. Researchers, psychologists and artists are constantly working 
tegeiher to create displays wMch can have greatest emotional and intellectual impact 
In this chapter displays for educational purposes particularly those required for 
your presentation of exhibits in the ^ience exhibition will be discussed. 

2. What are Graphics 7 

M^^*^*”**^ u illustrate ideas, objectives, concepts and processes 

cleafly through synthesis of drawings, pictures and words. They provide direct. 
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puiposeful, multi-sensory experiences and produce dynamic and holistic field of 
stinnilus, in the mind of the viewer. 85 to 95 per cent of sipaLs or sense-stimuli 
enter our perception through the eye and ear. Audio-visual materials help iis learn 
about 3^ per cent quicker and retain 55 per cent longer Other advantage of such 
materials may be consolidated as follows 

— increase participation 

— try to make learning permanent 

— reduce verbalism 

— develop better understanding 

— stimulate interaction 

— overcome language barriers 

— disseminate the message to more number of people- 

There are two distinct varieties of graphics-projected and non-projected 
matenals. Film, filmstrip,slide and transparencies are projected ones, Non-projected 
materials are diagrams, graphics, chans, po,s.icfs, cartoons, illustrations, comics, 
pictures, photographs, maps, etc. 



^ picture is worth 

10,000 words? "If not, try now 


Classification of Graphics 

Oiagram 

As shown in Fig 126 a diagram is basically a simplified drawing foniied by 
nnes, geomeincal form and symbols with minimum detads. Visual summaries of 
tacts are condensed in diagrams. 

Graphs 

A graph shows quantitative relBonship at a glance. It shows mainly comparison 

(rf., f masses of statistical data mainly. There are different types of 

graphs like bar graph, hne graph, pie graph etc 



140 


SCIENCE AND TECHNOLOGY EDUCATION THROUGH EXHIBITIONS 



Fig 126, Motions of earth and moon. (Distance earth;moon 3.844 lakh km nearly) 

earth-sun 15 crore km nearly) 



Fig 127. Increase in global population ' Fig, 128. Inreare in deforestauon 

Charts 

A chart is useful to visualise relationship between key facts and ideaS in a simple, 
methodical and logical manner There are flowcharts, tree charts, tabular charts 
etc which are used for different purposes 
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Posters 

A poster is symbolic and bold as U carnes jusi one fact or idea, It is basically 
used to motivate, remind advertise md arouse interest. Because of its dramatic 
presentation, it holds the eye 

Cartoons 

A cartoon is a metaphorical ^presentation In the form of a sketch. It adds 
intelligent humour to the implied message. It can also dramatise satire, caricature 
or exaggerate ideas, persons or siiuauon. It can influence public opinion with its ' 
shaip compact drawing conveying a single idea. 

Comics 

A comic strip depicts story in sequence which is meant to entertain people It 
IS also a form of cartooning; it bongs movement additionally. 

Picme 

Pictures can arouse interc.st, stimulate discussion, raise question and supply 
information and ideas. Flat pictures are easily collected from books, newspapers, 
periodicals and magazines at no cost. These can be of many uses to create real 
environment. Due to the limitation of two dimensions, it cannot give accurate 
perception of depth Tlie other disadvantage is that it cannot provide movement. 

Of course, no mediuih of visual communication is more familiar or more widely 
used than the picture, 

3 Three Dimensional Materials 

Models, specimens, objects and dioramas are very powerful and effective. These 
are scale models, near real, true replica, enlarged or miniatunsed or sometimes 
simulated form of the onginal. It can also provide interior view of the object with 
the help of longitudinal or cross sections. In a model one can get a feel of the 
curvature, surface, dimensional proportions, texture, colour etc of the onginal. In 
Chapter III you have learnt how to prepare simple models. 

Diorama is also a 3-D material which provides three or four surfaces i.e. 
foreground, middle ground and background to create a 3-D effect. 


4 Equipment and Materials for Making Graphics 
Common equipment and materials are a small table, drawing 
board, T-square, set squares, protractors, french curves, templates, 
drawing pins, pencils, eraser, poster boards of various colours, 
cardboards, tracing papers, poster colours, black Indian ink, colour 
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Countries with largest number 
of Industrial robots per 10|000 
manufacturing workers In 1989. 



Orders received by U.S. based 



Source: Robotic Industrie^ Association 


Fig. 129 Bar graph 









Fig, 130, Food value of Msa cucuinber (pic graph) 


Fio. 131 Chart 
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Fra. 133. Flow Chart for Compuiauon 
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Fig. 134. Poster (Ref. 3) 

mixing plates, crowquUl pen, adhesive, leuering set, letters, camel hair brushes, 
blades, loiives, drawing insinimeni box. pen .set with 0.1 to 0.5 hollow nibs, colours, 
markers, feltpens of different types. Tltese are available m shops dealing In art 
materials. A beginner .should learn the right use of each. Details of some of them 
are given below 

Paper— heavy paj^r, plastic coated paper, wrapping paper are gener^ly used. 
Backing-poster board, Bn.siol board, tag board etc are good backing materials. 

rid/iesivei—Rubber solution, quicWlx. fevicol, paper tape, cloth tape, paper gum, 
celloiape etc arc very popular. Also refer to section 4 of Chapter lit 
Tapes and symboh—Colom tapes of dilferent width are available. Those can be 
used to make bar graphs and to put bold lines for giving importance to the topic. 
Different symbols are also available for ready use. 

Brushes —are available in great vancty of sixe, shape and type. Lettering with 









lit&. 05. Casnsooo 


ilte rt^lp itt© liuustti nsupiiite practice, paticftce and experience. A flat- 
fefltailHg ftiMBfti ia> limed lasr ^iicsjil ktiering work. Rtches having chisefled 
gffBdt ttsar aapa Ikwemg., SiencQ and stipple brushes have short and 
wish reiKaaffid downard strokes while using stencil 


tHyKfleSiBiaiiiBtKakeatKeel® mutt ttasadi tesn left to nglH. The brush should be invanably 
iiffljQc aifio^ After using water colour the brush should 
ft® vj'SSftdfliiiaMsffiiwaM vsrato" aind so^. In case of oil based paint the brush is 
to ft® wsBltell iiia tbaiipBguiiiae fceaKene and then in soap and water. 

A pssifefiteal ttsaisBi^ is requiiedi for Qomplete mastery of paint for art 
^WS»fe.tlli»<sppewaaeff orpostercolimirs are to be used by an amateur 

to ^itesi sec seokm 3 of Chapter HI). 

for writing on thick drawing sheets 
now-ardays generally in pens having tubular 
size of the nib is from 0.1 to 0.8 m steps of 0,1, 
tockness. The crowquill pen is cheaper and 

m 'i4mw Odd ^ surfaceslike glass, plastic, photographs which 

.«» *to«y. 0«t «f ™n«K avauaue oolouis, dark blue red, yeUow or while are 
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used for conirasi marking on dark surfaa'N C'tiUws Isk? ■,«?«« 'N»v* 
used on light surfaces. 

Dyes for anting ~ Untiiig phoiograpte atkJ Imm*- .»-» 

This IS done by dampening both sides of photevgrapin uf imnin *Mi- 

dampened cotton. Soluble iransparcni dye diluted w.tih wjtft 1 % 

the help of a wad of cotton Make lincarstrokes withilw m itic Mtw .isff.H'iis’r 

until the required colour form is obtained. Ow 1»« ta be <|«« I rtmiitb rm sr ?• 

streaks. 

Pantograph-^ A;s shown in the Fig. I dlf, it cart rnlargf astl <Jf»» rsf* !%, 

ongmalis followed with a tracer potm. a duj^icatc ffwlotcrt m ilr >1? %jfc '. r. 
or smaller size by a pencil fixed at die mcetmg {turn at ilv 

Transparent films --Clmmmpmm acetate jdteets anr useful m tut 

for art work, display materials etc. One vaneiy 0 I acetitc fttaf fc pjudrf * 
water colours, inks or dies wiUioui *e paint spreading Aceirfic mi fdaisw 
are available in various colours. Their irani^arcncy ctti omveri M*.! imiJ nhiu 
art work into coloured ones This can also be maumcil on iliifU) tmmih Ui 
highlighting etc Tinted sheets of transparent celloj^iite is used for ftfi 




150 


SCIENCE AND TECHNOIXKSY EDUCATION moUGH EXHIBITIONS 



“ Rq. 140. Vinyl letter 
are excellent materials for coloured lighting. 

Over lay sheets—These have colours, patterns, dots, lines, various textures shading 
etc On rubbing the overlay sheet on paper or panel, the palicm can bo transferred 
to the desired area in the same way as dry transfer letters arc used Out of these 
patterns dots are mostly used with different densities, 
f^rterwg and Typography —The viewer likes to get the message easily without any 
strain. Lettering size generally varies from 48 pt. bold to 18 pi depending on layout 
and distance from the viewer. Inside an exhibition pavilion or hall, letters should be 
readable by normal eyes adeast from a distance of 3 metres. A good idea or caption 
is genemlly lost if the lettering is offending to the eyes, One of the following methods 
may be adopted by the beginner depending on the resources available 
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Fio. 141. 

(a) diy transfer t habets, (b) template and brush. 

(c) stencil and pen (d) broad point pen. 

In typewriter typography, typing on ordinary or prcferrably the electronic 
typewriter with double space will give a very elegant get up. The typed copy can 
be converted to white-on-black by photographic process. 

AH possible styles of lettering are available on the computer. The printers 
can print innumerable types of lettering in various sizes. Various types of graphics 
are also offered by computers which can go very well with almost any layout. 
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The reduction and enlargement on the photostat machine offer very quick 
reproduction. The print can also be taken on glossy or matt surface or'evfn on 
transparencies. Ihe text for a poster can be typed on the typewnter and then blown 
uplo poster size Upper case capital letter in an average typewnter is nearly imm 
wide. A readable p^r text composed of 12mm vride charactersjian be obtained 
by erdargemenL Thou^ 12 mm wide characters could be adequate for a display 
but the letter itself will be fuzzier. For this, imtial typing should be with a new 
nbbon on a very smooth paper. 

Plastic teners—Various colours and sizes of plastic letters are veiy popular these 
days and arc avartatte everywhere. They are generally glued to a plastic basev^hich 
IS mounted on the display board with screws. The plastic letters are also available 
with small magnets on the inner face so that they can be easily aligiod and displayed 
on mild steel sheet surface. 

Vinyl Icrters—These arc available in complete alphabets i.e. upper and lowercase 
mounted on a backing sheet The letters have to be peeled bff the backing sheet 
with knife, The pressure sensitive adltesive on the back of each letter fines the 
letter on the desired place once it is pressed down firmly. This plastic letters don't 
tear or deteriorate easily. 25 mm, 22 mm and 8 mm sizes are common, they are 
available in a variety of colours. 

Dry tranter alpltahcts—These arc available in specially coated sheets and those 
can be transferred on a surface simply by rubbing them. Letters are rubbed down 
from the alphabet sheet one by one to the pre-designed areas; they will adhere 
to any smooth surface. 

Embossed icrrer—Printed raised leitem of .self adhesive plastic tapes can be produced 
on a letter embossing macWne. You have to turn the alphabet dial to the desirci 
letter, squeeze the handle and the letter is embossed, A wide variety of colours 
on the background tape and choice of width from 6 mm to 20 mm are available. 
Alphabet templates and lettering gufriej?—Though readable, they don't make 
quality letters. These templates are usually cut from clear plastic sheets (Fig. 141C,) 
Stencil alphabets ai;e also cut on thin sheet metal or stiff paper called stencil 
paper, By tracing the outline one can laydown a perfect stencil letter. In another 
desiksU the stencil pattern is filled with ink by ink-pen or stencil brush. 

Markers—Felt-tip markers arc ideal for free hand lettering, This may be appliei 
on wood, plastic, fabric, paper etc. One of the disadvantages is that the ink is 
i^cllble. The problem of drying up can be sometimes solved by applying a few 
rops 0 warm water, The mk from the same manufacturer may be procured tor 
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Fig. 143 


giving the marker a long life The felt-tip is available in various sizes and .ihapes. 
A judicous combination of those can bring many variations in lettering. 

Broad'poim pens —These are generally used by calligrai^ers, experienced 
artists. Pomts of vanous thicknesses arc available—each has its own style of letter 
thickness. 

S. Simple Techniques for Drawing, Photocopying etc 

Professionals know many simple techniques for drawing, copying etc. winch 
CQ&t practically nothing. Two examples are given here. You should find out more 
innovations to save time and labour. 


(a) Indigenous photocopying • Make a mixture of 4 parts of water ami 1 part of 
^ rpentme. Add a small piece of soap Mix thoroughly so that soap is dissolved, 
nirw 2 Slightly before application Moisten the newspaper or maga 2 iitt 

P ith It, place a white paper on it, mb the sheet hard with Arc bade of a 
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spoon You will get a reasonably clear photocopy of the onginal. 

(b) Image drawing • Place the object (say flower in flower vase) on the table near 
your drawing sheet. Hold your pencil m one hand and a glass sheet m the other 
The glass sheet is placed at an angle (to be adjusted till image is seen) near the 
vase and on the drawing sheet. Now you can draw the object as if you are tracing 

6. Computer Graphics 

61. Introduction 

The tenn computer graphics means diagrams, figures, pictures 
and similar graphic matenal which we can see displayed on the 
screen ol a computer picture monitor. The screen of a computer 
picture monitor is very similar to the screen of a TV set Many 
times even oidinary TV sets can also be used as a computer picture 
monitor A computer picture monitor is also known as a display 
monitor A display monitor can be colour or monochrome A 
monoenrome momtor shows the graphics in black and white or in a single colour, 
often orange and black or green and black. 

There are many ways of creating computer graphics. Depending on what we 
want to do, we can use any of the methods or a combmation of the methods listed 
Mow. 

6 2. Graphics Software 

Write a computer program. If you are a specialist in wnting programs, you 
can write your own program to instruct the computer how to generate your graphics. 
However, wnting such programs is an extremely difficult and time consuming 
process There are easier ways of creatmg graphics, using ready-made programs. 

Using a ready-made program: Special computer programs written by experts, 
specially for generating different types of computer graphics, i.e, charts, graphs 
figures, pictures, letters, numbers etc. m different colours, are readily available in 
the market. These programs are also knovwi as graphics software. Graphics software 
can generate almost anything, starting from simple figures like circles, squares, 
straight and curved lines, charts, to very complex three dimensional animated colour 
pictures. 

The process of making still pictures look like moving pictures is called 
animation. Cartoon pictures are good examples of animated graphics You can see 
three dimensional animated computer graphics m TV advertisements A good 
example of this, is the revolving globe before the 9.30 pun. English News, in our TV. 
Vanous kinds of graphics and animation software are available from computer 
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companies under various trade names Some can create simple graphics and are 
quite easy to use, while others are very sophisticated but take quite a long time 
to understand and leam. Some of the well known trade names in graphics software 
are Lotus 1-2-3, CAD, Auto-CAD, MS-Windows, Graphics Gallery, Mac-Draw, 
Mac-Paint, TIPS, TOPAS, RIO, MIRAGE There are may more equally good 
software. 

A software is called “user friendly” if the users find it easy to use Those 
who wnte computer graphics software need to think, how, even beginners can easily ‘ 
leam and use toe software without much problem. Good graphics software allows i 
you to create your graphics easily by allowing you to choose most of the things 
which you need while deciding on shape, size, position, line thickness, colour etc, 
Fig 143 shows a computer screen where the user has partially completed the work 

A Dger’s face has been sketched in free hand. To complete the colounng, the 
artist now has to choose an appropnate size of bmsh from the icons (pictures) of 
"Brushes" which appear on the screen (bottom-left in this picture). This is done 
by moving axomputer generated arrow (CURSOR) and placing it on the desired 
bmsh icon on the screen. Similarly, colours can be chosen by transfemng a few 
colours likely to be required immediately, on the "Active Palette" (middle top) from 
the "Colour Palette" (top left, 5th row). The colour in actual use is shown in the 
window called "Active Colour" If the artist wants to ’'fill" a specified area with 
a chosen colour, the "FILL" function (top left 1st row) is to be chosen first using 
the cursor and then the appropnate colour is to be chosen before outlining the area 
on the screen which is to be filled. 

Various styles (Founts) and sizes of alphabets and numerals can be chosen 
from a given hst? sizes and positions of vanous parts of the graphics can be changed, 
parts or all of any graphics can be changed, parts or all of any graphics can be 
erased (ERASE function), stored (SAVE function) in memory by choosing the 
appropnate instmchon through the cursor from the list (also called Menu) of 
functions appeanng on the screen In ease of any difficulty, one can choose the 
"HELP" function to get the detailed instructions on what to do. 

6 3 Graphics Hardware 

For generaung graphics on^the computer screen, special add on equipment 
like mouse, graphics tablet, light pen etc.,are used. A computer graphics generation 
Fig, 145 system using some of these equipment (also called hardware) is shown 
m Fig 144. Fig 145 shows a graphics being created by a light pen. The mouse 
iS a small box connected to the computer by a long cable. It moves on a smooth 
surface due to rotation of a smooth ball fitted at its bottom X and Y rotation of 
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Fig 144 Computer Graphics Equipment 

the ball controls the cursor on the screen. 

It can create and transform images on the screen A graphics tablet has a 2-D 
gnd of sensors m the form of an electronic drawing pad. Electronic stylus or pen 
is moved over it m the same manner as a pencil is moved over a diagram. The 
coiresponding image is generated on the computer screen A light pen draws directly 
on the computer screen and'lhe result is viewed immediately, It does not emit light 
but senses the light Irom the screen 

The face of the tiger shown m Fig. 143 can be drawn by using either a light 
pen or through a graphics tablet It is also possible to bring in an existing picture 
or graphics on the computer screen This can be done by putting a picture throug 
an equipment called a digitizer or a scanner which converts the picture into equiv' en 
elecincal signal suitable for the computer We can also use a video camera to capture 
a scene and through a special equipment display the picture on the display monitor 
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Fig. 145 

We can enlarge or reduce such pictures, or cut it into any given shape (using CROP 
function) and then add our own graphics on this picture 

"Graphics software" which allow us to work in a simple way by olfering a 
"Menu" of functions and do not require any specialised knowledge of computer 
or computer languages are sometimes called "menu-driven software". 

It 18 possible to get permanent records of tlie graphics created on the computer, 
using special attachments, Various kinds of printers and plotters such as dot matrix 
printer, lazer printer, X-Y plotter can be used to get copies of the graphics on plain 
paper sheet. A thermoprinter can be used to gel a copy on a cleai acetate sheet 
suitable for overhead projection. One can use a special camera attachment to 
reproduce the graphics eifter on a photographic paper or on a transparency film 
(slide) buch permanent records are also known as hard copies. 

6 4 Pixels and Resolutions 

A picture on a computer display is made up of thousands of tiny phosphor 
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GMi«ra(«4 H* Chari 
lUtolHlIon n 304 d6l* o«r Inch 

K«U th« cUarliy In yldara. 


Fig, 146(a) 

dots deposited on the inside of the front glass screen surface, the phosphor dots 
light up when an electron beam is made to hit them from the inside The creation 
of graphics is really nothing but writing a series of coded instructions to the computer 
which tell the electron beams which phospor dots it has to strike and when. The 
correct picture/graphics is created when the appropnate phosphor dots light up on 
the screen, 

Depending on the requirement of piciprc quality, cost etc we may decide to'' 
have a very fine grained picture where we use each of the tiny phosphor dots as 
one picture element, or we may be satisfied with a relatively coarse grained picture 
where a block of phosphor dots is treated as one picture element. In short form, 
a picture element is often called a PIXEL. The larger the pixel size, the more coarse 
IS the picture This is illustrated in Figs.l46(a) and 146(b), )vhich are hard copies 




160 


SCIENCE AND TECHNOLOGY EDUCATION-THROUGH EXHIBITIONS 


TrrLE ; PM Ohart 



neBouirMi B ]Ci>6n tm mm 


Compqtci' Generated Fie Chart 
Resdlntlon s 75 dote per Inch 


Note the coaraenesi of the picture. 
The text part ia nlmoet unreadable 


Fio 146(b) 

of a computer generated "Pie Chart" Fig. 146(a) is printed with 300 dots/inch Fig 
146(b) with 75 dotsAnch, The increase in coarseness can be seen by looking at 
the quality of reproduction of curyed edges and the texts' 

The concept of pixel is further illustrated in Fig. 147 and Fig. 148 In Fig 147 
there are 28 picture elements in each row (honzontal direction) and there are 21 
picture elements in each column (vertical direcuon) If you imagine Fig. 147 as 
a display screen, then the alphabets LX2 appear when we light up the appropnate 
pixels The exact qo-ordinates of the different pixels which need to light up for 
the letter L m Fig. 147 are expressed as row and column number as shown below. 
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Fig. 147 

1 3 5 r 9 11 13 « 17 19 a 23 25 27 



111 


19l 


2i M M M I I I M I I I I I I I I 1.1 l-L- 

R«iolatloB : 2t X 21 Pixels 


Fig 14« 
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„ T Row 

For L, 

8 

9 

10 

11 

12 

13 

14 

14 

14 

14 

14 

Column 

5 

5 

5 

5 

5 

5 

5 

6 

1 

8 

9 

For X, - — ■ = ? 
Column 





1 



1 




For2. =? 

Column 

1 






1 

1 





You can work out the co-ordinates of X and 2. The letter X can be seen to 
have rough and jaggered edges in Fig 147(a) because of large pixel size Since 
there are 28 pixels in 3 125 inches in the horizontal direction, the resolution is 
approximately 8.96 or 9 dots/inch The vertical resolution is 21 pixelsy2 625 inch 
or 8 dots/inch The edges become somewhat more smooth if we use larger number 
of pixels, each of smaller size to reproduce the same picture This effect is seen 
in Fig 148, where we have used 80 pixels/3.125 inch or approximately 26 dots/inch. 

The term "RESOLUTION" is used to mean the abihty of a display to reproduce 
fine details Higher resolutions need more pixels. Fig. 148 has more resolution than 
Fig 147 ' ‘ 

6,5 Graphic Display AdaptQrs 

Display Monitors: Depending on the quality of graphics, one may use a cheap, 
medium lesolulion monochrome monitor, a more expensive colour monitor 
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— but with somewhat lower resolution or a very expensive high resolution colour 
monitor The type of graphics, from monochrome to all possible coloure, from 
low to very high resolution graphics is called a multi-sync monitor, 

— Graphic Adaptors: Just as we require a graphics software to generate computer 
graphics, similarly we require additional electronic mrcuiis in the computer, 
to be able to display these on a display monitor. Such electronic circuits can 
be purchased separately as special graphics adaptor cards and can be fitted 
mside the computer. Different types of graphics display adaptors are available 
in the market Many times, the pace of a computer may include the pnce 
of a particular type of adaptor card as a standard fitting. If we want a different 
adaptor card, the price of the computer may change to some extent We shall 
now discuss some of the common types of graphics adaptors very briefly 

— Monochrome Display Adaptor - MDAiHercules . MDA in one of the two 
onginal adaptors introduced by the giant computer manufacturer IBM of USA 
around 1981, It is cheap and can display only texts in a single colour. The 
resolution is reasonably high, i.e. 720 pixels in the horizontal direction. The 
MDA can display upto 25 lines of text and m each line there can be a maximum 
of 80 characters. 

The HERCULES was developed originally in Thailand around 1982 to display 
Thai alphabets on a computer screen using a standard personal computer (PC) 
This adaptor is capable of generating monochrome graphics with a 720X348 pixel 
resolution 

— Colour Graphics Adaptor—€GA' CGA is the second type of graphics adaptor 
onginally introduced by IBM, alongwith the MDA. CGA can be operated 
in one of two modes: 320X200 resolution with any two colours out of a palette 
of 16 colours, 

— Enhanced Graphics Adaptor - EGA: The EGA card when first introduced 
by IBM around 1984 enhanced the graphics display capability of CGA to 
16 colours out of 64 at 640 x 350 resolution. 

With a reduction in the cost of Integrated Circuit (IC) memories, by 1989, 
a standard EGA card was able to provide 16 colours out of 64 at 640x350 
resolution. 

— Video Graphics Array Adaptor ~ VGA The VGA, also introduced by IBM 
around 1987 offers a palette of 262,144 colours Out of this palette, one can 
choose to display in any one of two modes; 256 colours at 320x200 resolution 
or 16 colours at 640x480 resolution. 
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— Supper VG^IExtended VGAIVGA-Plus ■ S-VGA was inlroduced by a group 
of display monitor manufaciurers and computer board manufactuiers called 
VESA, (Video Electronics Standard Association! 

The S-VGA'introduced by VESA can display 16 colours out of 256, 
with a resolution of 800x600 pixels. Adaptor cards manufactured by companies 
other than VESA, arc now available, which can display all the 256 colours 
with a resolution of 800x600 pixels. 

Other High Resolution Colour Graphics Adaptors. Around 1989 a company 
called Compaq introduced graphics adaptor cards capable of producing 256 
colours at 1024x768 pixel resolution The display is non-interlaced 
In 1987, IBM introduced for their PS/2 type computers (not the standard PC) 
a different adaptor called 8514/A adaptor. The 8514/A adaptor can display 16 coloure 
with a resoluton of 1024x768 pixels, but unlike the Compaq tlie display is interlaced 
as with the graphics adaptors described earlier. 



You have learnt new terms in this chapter 
Does each of the following term remmd you 
of Its association with graphics (on 
computer)? 

display monitor, monochrome monitor, 
graphic software, icon, cursor, font, menu 
dnven software, mouse, graphics tablet, light 
pen, animated graphics, user fnendly, 
hardware, digitizer, scanner, dot-matnx 
printer, laser printer, x-y plotter, 
thermoprinter, hard copy, pixel, resolution, 
multi-sync monitor, MDA, CGA, EGA, 

' VGA, S-VGA 

If not, you need to read the chapler once 
more 

If yes. consult the books mentioned in 
the References (13-16) for more infonnation 

7. Composition on the Display Board 
' The preparations required for creating an appealing 
composition has partly been discussed in the section under graphics 
Centre of mterest should be distinct in the composition on the 
display board which should have simplicity with a balance of mass, 





Fiq 150 Coloured papers of irregular shapes are pasted around the pictu t 

to bring prominenpe 
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line and colour. Afew examples of composition on the display board are given 
in Figs 149 to 154 

They will serve as guideline.s for the beginners. 

8. Display Boards 

Display board is of a size of 1 x 0,75 m or 1.5 x 1 m or f,8 x 1.2 m the and 
made of wood (haidboard, ply etc), plastic or metal It is made detachable or fixed 
according to requirement. 

Starting wito chalkboard, vanous display boards are m use today, each having 
Its own merit. Flannel cutouts are displayed on flannel board, felt boards are used 
generally for holding ply or hard board cutouts. Straw boards are commonly used 
for displaying visual materials which are of flat nature. Vanous types of boards 
are discussed below 



Chalk Board 

Chalk board can be used as display board in certaiir situations though generally 
chalk boards are not recommended for display purposes in general Chalk boards 
(61 X 92 cm) made of special plastic sheet have been recently introduced. It is 
very light and portable (paced at Rs. 330 per sq m appox) Graphics could be 
pasted and displayed on the chalk board. 
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Fig. 152 Cut out of object and a quiz 



Fro. 153 Linkages among components of a system 

^halk Sheets 

Wrapping paper or craft paper of good quality, poster paper, thin Card oi 
construction paper 55 x 70 cms are used. Fine blackboard paint or blaclt varnish 
paint IS applied on it with brush or a piece of cloth The sheet is dried after each 
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Fig. 155 Magnetic board 


coating Atleast two coats are required. Compose text and sketches on the chalksheet 
with the help of chalk or crayon. Those can be wrapped and so are generally 
preserved for display, lecture etc. 
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We nieattthe aam&Qbject when Kime of us eaE it ‘ ‘bladsboard’ others * 

“ chalkboard”» 

—^How do you like to call it? 

—Bnd out iKJW does the contrast between black and white (white chalkstick 
on blackboard) compare with that of green and yellow (yelow chalk stick 
on dark green board) 

—Find out the type of paint (black or green colour) which when apphed. 
on the boards will make an ideal surface for writmg with chalk. ^ _■ 

Magnetic Board 

Metal sheet of any magnetic matenal can be used as chalk board. For this 
it has to be cleaned, framed and painted in green board or blackboard pamt. Tides, 
charts, profiles etc can be very convemendy displayed with the help of magnets, 
Speaal letters or display matenals with built-in light ceramic magnets are also 
available in the market which are used very convenienly. Long rubber strips 
impregnated' with magnetic particles are also used on the board for holding sheets 
etc. in position. 

Tag board 

This is also known as peg board. This is made from hard board or masonite. 
It has small holes all over generally with a pitch of 25mm. Picture displays can 
be held on the board with speciafly designed dips. Model, book, ^^pecimen, apparatus 
etc can also be displayed on tag board. Hard boards of suitable thickness (3inm, 
4mm or 6mm) may be chosen. 



* Fkj. 157, IndEgenousrbuIfetitt 

Fro. 156 Tag Board hoard fiom mmj screen (Kef, 1) 
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Bulletin Board 

This type of display board has a base of soft material so that exhibits etc, 
could be pinned. Common soft materials which are used on such boards are cork 
sheet, soft board, linoleum, coarse canvas, jute, hemp, venyl etc, 

Low cost materials available in the environment could also be used for making 
bulletin boards. Soft fibre, munj screen, raw cane screen, coir mat mounted on 
plywood and then covered with khadi could be assembled locally without much 
expenditure. The size of 100 cm x 60 ems will be managable. 



Prepare a bulletin board froom materials available in your locality. Use 
carpentry tools mentiomed in Chapter III. 


9. Display Units 

Panel materials are changing along with the change of 
technology. Wood is becoming costly and scarce and is bing 
replaced by varieties of plastic materials which have prominent 
advantages over wood as they are lighter and are almost unaffected 
by seasonal changes. Plastics are water proof and have favourable 
strength weight ratio. Various designs of display units given below 
are generally seen in national and international level exhibitions. 
They have modular constmetion so as to be assembled and dismantled very quickly; 
they can be packed and carried easily in one or more boxes generally of an 
approximate size of 1 m x 60 cm x 40 cm. All necessary parts, spares etc, are 
packed in die box. 

Arrangement cif panels can be set up in various orientations, e,g, X, T, H, 
etc. The exhibition area which is sufficiently large and covered need one or more 
types of display units as shown in Figs. 158 to 164. 

Dispaly Unit 1 

As shown in Fig, 158, cards or panels slide from the top of the three-part 
anodised aluminium frame. The structure can be folded and weighs nearly 5 kg 
Legs are removable, so that the panel could be used m a table topper also. 





DISPLAY fECHNIQUhS 171 

Display Unit 2 (Fig. 159) 

In this display unit there are two basic components—panels locking devices 
(panelocks). The panels are 48 cm x 48 cm having light weight, plastic core sheets. 
The panels are in four coordinated colours. The locking devices are plastic discs 
with slots These lock panels together When dismantled the parts are earned in a box. 

Display Unit 3 (Fig. 160) 

This type of display unit contains pipes (threaded at both ends) of various 
lengths, balls having 2,3 or 4 threaded holes and panels The pipes can be joined 
together through the balls and geometrical figures like triangle, square, rectangle 
etc, of various diiriensions can be created. The rods and balls are bright chromc- 
plaied. The display materials can be pinned or fixed on the panel It possible to cover 
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,very largo display area with such modular display system The look is also very 
elegant 

Diplay Unit 4 (Fig 161) 

40 mm round aluminium tubing loaded with springs adjustable to various ceding 
heights constitute the columns. The spnng loaded tubes telescopes out of the top 
of the pole and exert pressure against the ceilling to make the poles firm The panels 
are placed in desired orientation. 


—440—►j 



Fig 160 (b) 


Display Unit 5 (Fig 162) 

Here the panels have telescoping legs and are made of light plastic sheets; 
the framing and legs are of aluminium. 
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Display Unit 6 (Fig 163) 

This unit has 1.2 X 1 8 m panels having aluminium frames Panels are made 
of masonite or peg board, The unit has a long sign board. The speciality here is 
the flexible connector (shov/n enlarged) This is made of rubber'and has a few 
advantages over a hinge. 

Display Unit 7 (Fig 164) 

This is a free-standing exhibit system. Circular metal floor discs and aluminiirai 
tubing serve as upnghtS'and cross members. Vanous connectors can be used for 



making various orientation possible brackets for shelving, 3 and 4 way connectors, 
light fixtures, panel hooks are the accessones to set up the system 

10. Lighting 


The followrag types of lighting are generally used in 
lUummating exhibits. Back lighting is used to create a halo of light 
radiant from the penmeter of the background Care should be taken 
so that there is no direct glare in eyes of the viewer. 

Light from below can be done for highlightmg three 
dimensional objects. The lamp may be placed in opaque box, the 
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top of which IS a frosted glass. The light from below the object will not only 
illuminate it buf also past interesting shadow on wall behind the object. The box 
containing the lamp should have sufficient holes so that heat can escape 



iRo. 162 


Indirect lighting is to be insured always. The bulbs here are covered J^^ce 
or baffle so that there is no glare in the eyes of the viewer The hidden bulbs a 
the top of the panel are directed to throw light downwards; sometimes floodlight 

at the foot is directed to throw light upwards. . 

Transparent light boxes are, very useful for showing bnghtly illuminated i 
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picture The colour transparency is sandwitched between two pieees of plastics— 
the fiont is clear and the back is frosted. These plastic pieces are fixed in a box 
which IS closed fiom all sides and has a bulb inside. There should be sufficient 
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number of holes in the box so that heat can escape,(Fig 169). 

Spoi light projects a circle of light on a single important element. 
A flood light is a non-focussing general light on a particular area 
' Ball light throws bright light hatf spot and h^ flood on a mannequin, (Fig 166) 
Swivel head lamps are cylindrical, conical or bullet shaped; the lamp is mounted 
on swiyfel so that it can projea light m any direction (Fig 167), 

Clamp-on lamps with squeeze attachment can be clamped on to a shelf or 
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11, Mounting Techniques 

Mounting of displays involving use of viscous liquids like rubber solution^ 
quickfix, araldite etc. is called wet mounting. 



Fig 165. Clamp on lamp 



Flo, 166. Ball light 


Rubber Cement 

The best adhesive for mounting photographs, drawings, card board or paper 
IS rubber cement or rabbet soiuuon. Materials mounted with rubber cement can 
be removed subsequently without tearing or spoiling. The bigger tube has a built¬ 
inbrush applicator attached to the cap. As the rubber cement Wckens when exposed 
to air the lid is to be kept tightly closed always. Let us consider the mounting of 
photograph on a panel. The photograph is placed in the desired pb ihon, its outline 
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IS marked lightly in pencil Spread a few drops of rubber cement over the marked 
area. Leaving these to dry, apply rubber cement on the back of the photograph 
When both the surfaces are dry the photograph is mounted, start with the two top 
comers and press them down. Entire face of the photograph will be uniformahy ^ 



Fig, 167 Swivel head lanip Fig 168 Articulated lamp 


pasted if you rub and press evenly Excess rubber cement can be rubbed off with 
fingers The wet rubber cement will peel off the paper when it becomes dry Rubber 
cement erasers are also available. You can also make your own rubber cement eraser 
by spreading some amount of rubber cement on a piece of paper, on drying it can 
be used to tub and hft other rabber cement. This is generally rubbed m one direction 
only—away from the edges of the photograph so as not to damage it. 

If you wish to remove the photograph after sometime, spill some ffiinner 
underneath one corner of the photograph The thinner will dissolve the cement 
For this you may dip a fine brush into the thmiler and daub the comer of the 
photograph with the thinner until the bond is loose A razor blade in combmahon 
With thinner can do a nice job. If frequent removal of the same photograph is d^esired 
It will be convenient to buy a new unused oil can with a spout Drops of thhmer 
from thp oil can wiU gradually release the whole photograph starpiiig from the 
comer After removal clean up the panel surface with the help of the eraser- 

Quickfix and similar other materials including natural glues are also used in 






Ro. 169 Transparent light box. 


mounting. The choice by and large depends on thb experience of die artist. For 
fflouniing objects of glass ormetal permanently, a stronger bonding agent is required. 
Araldite (adhesives and hardner) Is one of the excellent adhesives fbr heavy duty 
permanent bonding. Read careftilly the Instructions for mixing adhesive and hardnei 
given in the pack of such adhesives. Also refer to section 4 of Chapter lU. 
Wax hm mounting employs wax as bonding material between the flat display and 
buUedn board. 


Brochures, pamphlets, photographs are generally fixed up by dry mountini 
which employs one or more of the Mowing materials. 

““ double back scotch tape which has adhesive on both sides. 

push pins (or thumb tacks) with plastic or glass heads which provide easy 
way to affix display panels. 

— map-plns with coloured heads are cheaper but don't give the display a 
professional look. 

““ staple gim is the simplest and fastest means of mounting. Even small desk 
staplers can be used as staple gun by' detaching Ite pedestal piece. 

•“ other fastening materials are'—peg board clips, gummed hang^ groumeh 
paper clip, rolled masking tape,' photo co'mets etc. 
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-“"^ •“ as aiMuguimg versons. 

ApplicatHms 

Lamps 230V. 75W/100W/150W 
a) Show wimlow/dijgjlay lighting in showrooms 
oj li^uipg in hooKs and OfiOces 

Reflects Spot Lan^ a4v. 150W 
a) Spoflighlkg in show-wmdow displaysMiMkms. 
Maintenance taspectioa areas, for hand lamps. 


as well as am ent lig hiin | r 
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12. Moving Displays 

Movement of the exhibits is sometimes essential for a better presentation, When 
mechanical movement becomes absolutely essential, an ordinary turn table is the 
simplest means to expose all sides of the exhibit. Turn tables driven by motora 
are also needed in many cases. Speed regulation of such motors should be considered 
before buying the same. Speed control through resistance should be aimed at 
wherever possible, Speed control through gearing should not be generally attempted. 
In some cases one has to adopt belt-pulley transmission. Various types of %etional 
horse power motors available in market may be seen atjjgge 138 

One of the cheapest ways to get rotation out of hot air is to fit a very light 
cylinder with illuminated art work around a bulb. The upper end of the cylmdcr 
has vanes made out of very thin metallic sheet. The centre of the vane is pivoted 
on a pm. Due to convection current of hot air from the bulb, the vanes rotate and 
the rotation of the illuminated art work is obtained very easily. The held of 
application of this method is very limited because of the light weight of the rotating 
parts. ^ 




—You have to show moving, ptofilcs 
of a few pte*historic animals on curved 
or flat screen (nearly 60 x 40 cm). ’ 
Shadow of each animal will appear ai^ 
disappear teasoiiably slowly. Think of ' 
the simplest possible design. 

—make .a rough sketch of ybur , 
proposed design mentioning 
m^hanism, materials, dimensions of 
parts, proposed paint and type and 
power of light source, 

—prepare the model with ^e hdp of 
your teacher, (Also see Chapter III fer 
Infonnmion reganllng dectrlo motors, 
fttbricatidn etc.) 


13 . Storing Flat Visuals^tofing pictures and flat visuals is reaUy a problem 
particularly when varieties of sizes are mixed up. To avoid this kind of problem, 
size of the flat visual should be standardised B ase board or mount board of standard 
sizes are available in the market. Classify the exhibits subject-wise or size-wise; 
number them property, record them on a paper and place them in a wooden or 
me^lic box. This numbering win now'help you to take out easily a particular visual 
without disturbing others. 
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Types of Science Exhibition 


This chapter will tell you about science popuiarisation programmes and (^erent types 
of science exhibition in our country. You will be able to paructpate in those programmes 
and visit the nearest science centre. 

Science exhibitions are held to popularise science by various educational 
institutions and organisations in our country. TTiese may be broadly classified into; 

(a) Temporary Exhibition (housed in temporary structure for a few days) 

(b) Permanent Exhibition (housed in a permanent building and campus) 

(c) Science Class on Wheels 

(d) Travelling Science Exhibition, Museobus, Exhibition Van 

(e) Science March, Street Play etc. 

l.Temporary Science Exhibitions: Exhibition Site, Space and Erdiibits 

The exhibition site is selected by the oigamseis. Generfilly 
a field of the size of a football ground is necessary for display of 
nearly 150 exhibits and smooth movement of visitors One such 
layout is given in Fig. 171. 

Each row of the pavilion is divided into small or big endosures 
depending on how the organisers want to classify the exhibits. The 
smallest size of an endosure is generally 3m x 3m whole tte largest 
size could be the entire ground. Each row is coveted on three sides 
with the standard kanat and has shamiana resting on bamboo or 
wooden structure. Tarpaulin is used graieraUy on die roof as a 
precaution against rain or storm. 

The time for temporary exhibitions is normally sdecled on the considerations 
of school holidays, nuld weather, special occasions etc. Obvious dioice goes to 
wmter months. The Jawaharial Ndiru National Science Exhibition is generally 
inaugurated on 14th November every year. The exhibition runs for seven or eight 
days. The exhibits are displayed in different types of spaces: 

(a) Open space for open air exhibits and movement of visitors 

(b) Covered space under temporary structure 

(c) Covered space under permanent structure. 
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Tne open space is generally used for exhibits which require uncovered areas 
and also give natural look in keeping with tlte environment of the place. For mstance 
. the natural habitat in a forest can very well be depicted with stuffed birds and animals 
m a green patch having trees and vegetation, Exhibits such as bullock cart, weather 
station, appliances using Solar energy, generation of biogas etc, are displayed in 
the open only. Fig. 173 shows a sdar panel which charges battery. The charged 
battery supplies energy to the tube light 

A typical temporary structure covered by tent materials is shown in Fig. 174. 



Fio. 174 

The dimension of each enclosure is determined by the size of display table,' number 
of exhibits, space requirement of the exhibit etc. This is the cheapest fonp of,,(»vered 
display space for an exhibition to ^ visited by nearly 5000 persons per day. 
Some institutions and organisations have their own prefabricate^ display 
enclosures, display tables, panels etc. They are modular in construction^so that 
the parts can be quickly assembled and dismantled. 

Sometimes permanent structure in the shape of halls or rooms are available 
at site. This type of halls generally has a high ceiling and is well lUummated and 
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vcniilftied and has aU essential facilities', the bqst example is the permanent exhibition 
facilities in the Pragati Maidan in New Delhi. While organising an exhibition in 
such a hall, the exhibits have to be classified and the passages have to be so designed 
that the visitors move quickly without crowding. Generally only one passage is 
kept which is made labrynthine intentionally so that the visitor can cover all exhibits' 
enroute from entrance to exit. 

In all these situations there are some common problems—dust, absence of 
steady flow of visitors and hence overcrowded passages, uncomfortable Journey 
in the passage due to heat, humidity suffocation etc, Each problem has to be judged 
on its own merit and advance action is to be taken. 

The following parameters (values are rounded up) will speak of the magnitude 


of the Jawaharlal Nehru National Science Exhibition 

Number of exhibits 150 

Number of participants per exhibit 2 

Number of visitors per day 5000 

Duration 8 days 

Exhibition hours 7 hours each day, 


The Uija Gram programme launched by the Depit. of Non Conventional Energy 
Sources(Dl^S) offers package of integrated and decentralised energy systems at 
the village level. Before the Uija Oram project is taken up, energy survey of the 
village is carried out so as to assess the local resources like cow dung, biomass, 
wind w agricultural residues and wastes. Usja Gram project has been implemented 
in 108 villages and 232 projects arc being executed. DNES is maintanlng *e Energy 
Hall in the Pragati Maidan, New Delhi, It has an annual target of 24 exhibitions, 
These exhibitions provide attractive display of Indoor and outdoor working systems 
and devices which are very attractive. Fig. 175 shows the exhibition get up of model 
Uija Gram as generally demonstrated in outdoor exhibitions. Such exhibitions are 
generally held at science centres, science museums and energy parks. 

Science Exhibition 

The permanent Science Exhibition (housed in permanent 
building and campus) is composed of various galleries arid different 
sections like extension centre, children’s comer, auditorium, library, 
workshop facilities etc. Each gallary is designed on a particular' 
theme. Examples are transport gallery, galleries on ftin-sclence, ■ 
method of .science, heritage etc. Each gallery is again divided 
according to various sub-themes each of which has topics supported 


2 . Permanent 
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Fio. 175 Exhibition get up of Urja Gram (Ref. 9) 

by exhibits. A visitor is guided through a gallery in a p^cular sequence in such 
a manner that he can learn with the help of suitable visuals, interactive models 
etc, A professionally designed gallery offers the visitor an updated structured 
infonnation during lus journey from the entrance to exit; this leaves a permanent 
impression in his mind, Fig. 176 shows the plan of the transport gallery in the Birla 
Industrial and Techological Museum, Calcutia(BITM). This gallery occupies an 
area of 350 sq. m and is distributed in three halls. The number of museums and 
science centers of NCSM have been shown in Fig. 177, 

BITM-Calcutta is the first technological museum in India. Now it is setting 
up ‘Animalorium’ which will include snake park, aquarium and rabbit park. It wUl 
also be opening a butterfly garden. These are aimed at rekindling human interest 
in living beings and the importance of environmental protection. 
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nu of llie gtUeiyi 1 Intmluciion lo ihe mhibition; 2. 
PriotMve fonni of luid tniupott; 3. Influence of geognpU 
condi t jone on muuport. 4 Eighteenth century, Calcutti, S, 
the first bicydei, 6. The first tnini, 7. Locomobvet en) 
ctinagei; 8 Plan Of the future CilcuiU underground; 9, 
Modemloqoinotivet; 10 Automobilet; 11. Airtnuiipon, 12. 
From the earth to the moon, 13. Solum V space vehicle, 14. 
Water transport; 15 Mono-rails and teleferic systems; 16. 
Ciahes aid canien; 17. Locomotives of the narrow gauge 
Indian lailwayi; 18. First automobilei 


Fig. 176. (Ref, 3) 

Besides NCSM various other organisarions and institutions have permanent 
science exhibitions Biria Museum—University town of Pilani, Nation^ Museum 
of Natural History—New Delhi, numerous scienge centres, Bal Bhavan Kendras, 
planetaria, zoo gardens, aquaria, science parks dot the map of India. You must viSit 
the nearest ones along with your fticnds and members of your family. These'centres 
have, besides peimanent exhibitions, programmes of demonstration lectures, teacher 
traimng, popular lectures by saeniists and technologists, film shows, special 
programmes like sky observation, coRtemporary science etc. You should also 
establish contact with such orgamsations^and institutions. 
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1, NCSM Hiudqnari.eE, Ceiriril 
Research andTtuiluig Laboraiory, 
CaleilUa 

i, Birla Industrial and 
Technologioal Museum, Calcutta 
3. Vuvesvaraya Industrial and 
TechnoilogleaL Mualutn, B angalow, 

4 Nehru Science Ceniio, Bombay 

5 Narienal Science Centre, Delhi 

6 Shiiiiilihna Science Centre, 
Patna 

T, Regional Science Centre, 
Lucknow 

S Regional Science Cenuc, 
Bhubaneswar 

9 Raman Science Cenixe, Nagpur 

10 Regional Science Centre, 
Ouwahati 

11 Regional Science Centre, 
Bhopal 

12, Regional Science Centre, 
Tirupati 

13 Regional Science Centre, 
Calicut 

14 Diatnct Science Centre, PuiuUa 

15, Dialnct Science Centre, 
Gulbarga 

16, Dialticl Science Centre, 
Dhanmpur 

17 Olalnci Science Coniie, 
TmineLveli 

18 Sub-Regional Science Centre, 
Imphal 

19 Sub Regional Science Ceniie, 
Ooa 

20 Sub Regional Science 
Cenlre,Aizwal 

21, Diitrici Science Cenlre, 
Vijayawada 

22. Dislncl Science C entre, Shimla 

Fio, 177 (Ref.4) 


3. Science Class on Wheels 

NCERT developed three mobile science vans dunng 1972-73, 
For this Dodge B-300 (Sportsman) van was used The facilities 
of a retiring tier for one person, seating arrangement of three persons 
and packing, of equipment were suitably fabricated on the 
consideration of economy of space,easy and quick packing an^ 
unpacking. The equipment (generator, 16mm movie projector, tape 
recorder, books, charts, kits etc) and exhibits broadly facilitated 
the following' 

(i) aU classroom demonstrations at the elementary school level 








192 


SCIENCE AND TECHNOLOGY EDUCATION THROUGH EXHIBITIONS 


(ii) demonstrations for adult science literacy 

(iii) extension of teacher training so that a pnmary school teacher can handle 
a science programme. 

(iv) improvisations m expenments wiih the help of different low-cost matenals 
and tools. 

(v) Use of films and slides 



These vans were used in tryout programmes in schools oi the ncighbounng 
villages of Uttar Pradesh and Haryana Both the project (the then Science Education 
Project) and non-project schools were coveied, Whereas in-service teacher training 
programme was introduced in the non-projeci schools, the project school teachers 
ths exposure to subsequent cycles of teacher training. Later on the three vans 
were transferred to State Institutes of Science Education 

The fourth van was developed on the basis’of the feedback of tryout of the 
first three vans More flexible arrangement with space economy, easy but quick 
matenal handling were the speciality of this model of ‘science Class on Wheels’ 
This was specially designed to suit the requirement of schools in remote areas which 
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do not have requisite equipment, laboratones, electricity or even pemnanent buildmg 

' This Van was built on the FC-160 Mahindra (Bombay) Jeep chassis, It was 
divided into two compartments separated by sliding glass screens The fiist 
:ompartment (the driver’s side) liad* 

1 a petrol driven 2 kW generator, 

2 a motor with centrifugal pump; 

3 a wash basin; 

4 a set of handtools, mcludmg those required for repainng and maintaimng 
the van; 

5 the master of the intercom set; 

6. a transparent stage for wnting/working in (between the driver’s seat and 
the helper’s seat); 

7. a dnver’s drawer'for keeping maps & papers along with an anangement 
for a working dimng space,. 

The generator could be run inside the van as fitted or outside the van, as and 
when required. The electricity of the generator is mainly required to run the film 
projector and centrifugal pump with a transparent casing which was specially 
designed to- 

(a) show the workmg principle of such pumps with the help of a stroboscope 

(b) lift water to the overhead tank 

(c) spray water through a nozzle for washing the van. 

The rear compartment had back entry. As one enters from the back, he 
a hinging bed on the left. This was fitted m such a manner that when it was lifted, 
the set of science kits and film, projector packed underneath with rollers and rubber 
pads were unlocked for being taken out. 

The kits and the composite box for projector, speaker, transformer, films and 
switch box had umveisal rollers so that they could be handled very easily. On the 
nght-hand side, racks with sliding glass/PVC partitions are fitted The first rack 
contained ail relevant books and manuals including the maintenance instmctions 
for the van Other racks contained the tape recorder, a high power microscope,rock 
and mineral samples, charts, electromcs kit, different models including vacuum 
formed anatomy sheets(these could be displayed from inside the glass windows). 
There was a long box, fixed on the top of these racks, which contained the roll-up 
screen for the projector and other long components. In between the left hand bed 
and the nght hand row of racks there was a hinging platform. The platform was 
used at the time of demonstration. The kits-on-roUers could be taken on it for 
demonstration. The plat foim-on-roUers could be detached from the van and used 
as a trolley for handling kits or projector. There was a sh Jmg canopy at the rear 
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. ^^ 0 ,179 Handling Projectors Kits 

or the roof This was a sunshade for the demonstrator who used the olatfomi as 

paniculafly for seidn* up 

Two cushion Duffip« n * **^hx)lsavailableinthevan. 

TWO cushion puffics, one foMnig. chair and amiitipuipose table were put in the 
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Rg. 180 Demonslration^eclure with apparatus/kit 


same compartment. They were very light and sturdy. Working models of an l.C 
engine, steam engine and siren were fitted conveniently near the back oitrance 
The inside arrangements were made to suit the convenience of the mobile staff, 
i.e. one lecturer, one dnver-cum-projectionist and one helper The detailed liSt of 
Items m the science van is given in the Appendix - V 

This van was displayed in the National Science Exhibition.1973 held on the 
lawns of Teen Muiti Bhawan. Smt Indira Gandhi, the then Prime Minister took 
keen interest in it and finally it was donated to Ban^adesh (28 October, 1974). 


4, Travelling Science Exhibition and Museobus 

4.1 Travelling Exhibitions 

III Launched by the Victoria and Albert Museum, London for 

the first time in 1850, the travelling exhibition has been receiving 
increasing populari^ It was introduced m Canada in eady twennes 
~~ followed by United States, South Africa, Australia. After 1945 many 

M countries adopted this. UNESCO brought out a pubhcalion entitled 
‘Manual of Travelling Exhibitions’ in 1953. In fifties significant 
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Ru 181 Tern FaciliLy 

dcvelopmenial work in techniques, assembly, display, packing, transportation etc 
weic done in many countries Between 195B and 1959 UNESCO prepared a few 
rave mg Science Exhibitions’ The themes were our senses and knowledge of 
tie world, energy and its transformation,’ ‘man measures the universe', ‘new 
materials’ Stock of contemporary developments were taken by yet another UNESCO 
pu ication m 1963 entitled Temporary and Travelling Exhibitions’ In India the 
Inst ever travelling science exhibition with the theme 'Our Familiar Electncity’ 
was ananged by BITM, Calcutta m November, 1965, Artifacts, models, replicas, 
lormnas, instruments, demonstration equipment etc which form the travelling 
ex 11 ition were specially designed alongwith suitable cabinets and display stands 
to suit Indian conditions 
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Fig. 182 Driver’s compartment with generator, centrifugal pump, wash basm and table 

Travelling exhibition materials are modular in construction and very portable 
These factors cut down the setting up as well as winding up time Fig, 183 shows 
the construction of a foldable display stand to house a cabinet These units are 
joined in senes to form U Each exhibit is displayed m a cabinet of approximate 
size 93 mm x 734mm x 300mm (39" x 29" x 12") 28 such*exhibits can be 
accomodated in a 2-ton truck having a loading area of 4572 mm x 2134mm (IS" 
X 7"), The truck goes to a preappointed public hall where exhibits are displayed. 
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Fia. 183 Foldable display stand for travelling exhibits (Ref. 2) 


Ii takes nearly two hours to set up the display. The small truck can also cross an 
unbcidged river on a country ferry boat. The travelling exhibition can bring to the 
doorsteps of villagers new technology and appliances so as to modernise the cottage 
industiy and help the artisan’s. It can even give the villageis the opportunity to observe 
a planetarium. TWs was beyond imagination even two years ago. Now an inflatable 
planetarium can be set up anywhere, 

On the lines of the big planetarium, the inflatable version can also show a 
particular star, simulate real sky for a particular place and time, move the sun and 
planets. It weighs 36 kg and has a height of 3.2m (10'6"). Essential parts are- 
inflatable dome (clear tioor space 6 m x 7 m accomodating 20 adults or 30 dtildren 
at a time), Uower fan (SOwatts), projector (lOO watts), star field projection cylinder, 
earth cylinder, slide projector, slides, pointing torch, power board (220 AC), spares. 

The travelling exhibition also run educational programmes in modem tents. 
Discovery dome is a new structure. It is very attractive, allows natural light, has 
metallic frame and special plastic sheet covering, This is used in European countries 
where nearly fifty participatoiy exhibits are displayed for interaction, The dome 
is in fact a circus tent which moves from place to place. Due to its versatility and 
wide scope, the havelling exhibition scores over tiie museobus in some respects, 

42 Museobus^ 

(h) NCSM mobile science exhibition: Some experts differentiate between 
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travellmg exhibition and mobile exhibition. According to them, mobile exhibition 
IS a unit which is equipped to carry on its acnvities within or around itself, wheres 
travelling exhibition is portable and its exhibits are displayed by spreading them 
out in an exhibition hall. In some countries a mobile unit is interpreted as one winch 
moves on wheel in irrespective of whether the exhibits are displayed in it or taken 
to another buildmg for display. 



Fig 186 Maseobus (Ref. 2) 

Mobile exhibition is housed in a Museobus. This was fabricated m India for 
the first tune by->BITM'and inaugurated on December 20,1960. In USA, among 
others, mobile science exhibitions by the Science Museum-Virginia (TranS'Science 
I, 30 ft domed area for computerised h-V programme on satellites). Children’s 
Museum in Nashille (primordial seas, mineral resources and fossils), 6ak Ridge 
Associated Umversities ■ ORAU (This Atomic Worlds 23 trucks), Lawrence Hall 
of Science-Berkeley (Discovery Van), Museum of Science and Industry-Chicago, 
Franklin InsUtute-Phildelphia, British Columbia provincial Museum (multi-media 
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Fig 187 Developrri^nt of Museobus and Trailer Units (Ref 2) 

school kit-exhibits, marine biology), Michigan Department of state (History Mobile), 
South Carolina Arts Resources Transportation Service (ARTS, 45ft mobile studio 
containing dark-room, painting, film making, pnnt making, pottery) are popular. 

The ‘present exhibition trailer-and tractor’ of vanous types is the result of 
continuous R &'D work in India in this area. The sequence of development has 
been shown in Fig 187 During 1989 - 90 , thirteen mobile units of NCSM crisscrossed 
the length-and breadth of the country drawing 1.17 million visitors, the total distance 
covered was 23905 km (Ref 4) 
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New and Renewable Source of Energy 9 (NRSE) \ 

(b) Mobile Exhibidon Van for showing new and renewable energy sources (NRSE) 
For the new technology to be acceptable to the common man, mass awareness 
has to be created. Publicity through mobile exhibition van has proved to be one 
of the effective media as it offers an opportunity for on the spot information and 
interaction. The working system and devices mounted on the van can demonstrate 
actual operation. Exhibition can be held at a very short notice particularly in village 
fairs, raelas and institutions. Department of Non-Conventional Energy Sources 
(DNES) has such mobile exhibition vans at Delhi and Hyderabad. Nodal agencies 
in some states have also such vans. 

5. Bal Bhavan Movement 

The Bal Bhavan kendfas foster creativity in children and give 
them the opportunity to work and learn by domg; facilities offered 
are bnefly outlines telow, 

- Creative 4rrs—Needle craft and stitcheiy, day modelling painting, handicrafts, 
wood work, weaving, book binding. 

Integrated Activity- folk art, craft, chess, creative games, value based games. 





Flo. 188 (a) & (b) Circulation in Trailer and Museobus 
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tYaditional folk painting, recreating new ideas. 

Petfoming Arts- Music, dance, drama, puppetry, percussion 
Science Education" Radio, electronics, aero modelling, machine modelling, 
how and why club. 

Environment- Awareness programmes, creative wnting, poster making, tree 
plantation, environmental marches, film shows, lectures, visits, creativity fair. 



Fiq 189 NRSE Exhibition Van (Ref 9) 

Planetarium- Low cost astronomical units, teacher training in astronomy, 
interaction of children with scientists, 

. There are support facilities/activities like library, national children museum,. 
camping hostels, fiinny mirror, mini train etc Club activities like inventor s club, 
photo club, 21st century club computer club, mural/sculpture club etc are very 

attractive to school students.' ^ 

You should contact the nearest centre and take part in the activities of your 
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choice For detailed informations about Jawahar Bal Bhavan Mandi, niral Bal 
Bhavan Kendras, extension projects and other details you may write to Bal Bhavan 
Society. More than 2000 Bal Bhavan Kendras/distnci Bal Bhavan Kendras are 
working, all over India under the supervision of respective state Bal Bhavan and 
' Jawahar Bal Bhavan. The distribution of Bal Bhavans are given below (Ref 81:- 


Andhra Pradesh 

Haryana 

Hyderabad 

Gurgaon 

Secunderabad 

Panipat 

AU Districts 

Jind 

Bal Kendras in Mandals 

Hissar 

Assam 

Bhiwani 

Ambala city 

Guwahati ' 

Rohtak 

Dibrugarh 

Naiban 

Jammu and Kashmir 

Pakighat 

Srinagar 

Arunachal Pradesh 

Sopore 

Jammu 

Khosla Itanagar 

Bihar 

Karnataka 

Bangalore 

Gopalganj 

Mysore and district 

Patna 

Bal Bhavans 


Chick Mangular 

Goa 

Altinho 

Kerala 

Panaji 

Trivandrum 

Bal Bhavan Kendras 

Quilon 

Gujarat 

Kottayam 

Cochin 

Ahmedabad 

Amreh 

Madhya Pradesh 

Rajkot 

Gwalior 

Vadodara 

Bhopal 

18 Corpm Bal Kendras 

Sidhi 
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Maharashtra 

Uttar Pradesh 

Pune 

Allahabad 

Bombay 

Lucknow 

Deopur Dhule 

Kanpur 

Kasai 

Mirzapur (NTPC) 

Distt. Rainagin 

Hardwar(BHEL) 

Hingoli 

Distt Parbha 

West Bengal 

Deulgaon Raja 

Calcutta 

Buldana and Bal Bhavan Kendras 

Howarh 

Manipur 

Burdwan 

Bhirbhum 

Awangkhul 

Bankura 

Onssa 

24 Praganas, 

Purulia 

Bhubaneshwar 

Hooghly 

Punjab 

Midnapur 

Nadia 

Jalandhar 

Chandigarh 

Hoshiarpur 

Dadra Nagar Haveli 

Kotkapura 

Pondicherry 

Tamilnadu 

Madras 

Maduiai 

Pudukkottai 

Bal Bhavan Club-Egmore 

Bal Bhavan Kendra 

Shenoynagar 

J B B Mandi (Delhi) 


6 , Science March, Science through Mass Media, Street Play etc. 

6 1 National Science Day 

Populansation of science through Science March, Street Play 
etc are being increasingly popular these days In 1987 atNCSTC’s 
initialive, the Govt of India decided to observe 28 February as 
the National Science Day On this day in 1928 Prof C V Raman 
announced ‘Raman Effect’ He was awarded Nobel pnze, the first 
in Science in Asia Science March is held in many places on 
same day by thousands with banners, festoons and posters carrying 
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messages of science. They also sing songs and perfoim street plays on various aspects 
of science, NCSTC also announces winners of its national awards in science 
popularisation on that day. 

Bharat Jan Vlgyan Jatha (Ref. 7) 

A unique event was catalysed and supported by the NCSTC (National Council 
for Science and Technology Communication), Department of Science and 
Technology, Govt of India in 1987. 26 PSM (People's Science Movement) groups 
from all over the country and NCSTC jointly organised Bharat Jan Vigyan jatha. 
The 26 voluntary organisations constituted a National Organising Conunittee(NOC), 
List of the organisations is given in Appendix • VI. The* march originated 
simultaneously from different towns-Madras, Sholapur, Imphal, Malda (on October 
2) and Srinagar (on October 3,1987). The Jatha covered a total distance of 25000 
km halting at 500 places enroute to Bhopal The march ended on November 7, 
1987 at Bhopal. 

The Jatha spreaded the message of self-reliance, national integration, people's 
science movement on their way, Exhibitions, slide shows, popular lectures, film 
shows, script plays, science and technology toys/modelft/klts, acro-modelUng, sky 
watching, quiz contest competitions, songs, dramas were organised by over 500 
local committees dotted over the country before and during tte march. A list of 
communication materials Is given in ARxmdix - Vllh-S million pe(g)le were covered 
directly by the march, many times more indirectly mtough mass media. The even! 
was extensively covered by Xu India Radio, Doordarshan, UGC's Educational 
Media Research Centres, CIET of NCERT and fWs Dlvlsioa Through this event 
5(X) different groups in the country who are eager and interested in taking the 
message of science to the people were identified. The second Bharat Jan Vigyan 
Jatha is proposed to be held in 1992 between October 2 and November 7 at 50,000 
locations dotted all over the map of India. 

NCSTC, jointly with AIR, produces radio programmes as well; a 13-part radio 
serial on the method of science titled vi&an vidhi was broadcast by itoost all 
AIR stations in 17 languages on Sunday mornings during June- September, 1989. 
A 104-part serial on the story of human evolution has been Introduced in the AIR 
broadcast from June 1991. 

NCSTC also supports*® different organisations on activities like telescope- 
making workshop, writer’s workshop, essay, painting and poster competitioii ete. 
You may set up a Ham club station in your science club; NCSTC’s instructions 
for this are reproduced in Appendix-VIIl NCSTC software is listed in' 
Appendix-VII. 
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Fig. 190 (Ref. 7) 


Look at the map (Fig. 190) which shows 5 different routes of 5 zonal 
Jathas. These ultimately met at Bhopal on Novemter 7,1987. 

(a) Plot the locahons of Jantar Mantar Observatories museums, science 
centres, planetaria, aquana, Bal Bhavan-kendras, zoo ganler.s, 
science parkSi energy parks, state science & technology councils, 
NOC member orgamsations (Appendix - VI) Md similar such 
centres on the same map 
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(b) Draw the outline map of your State/UT On it plot distiictwise all 
such organisations and different local centres engaged in 
popularisation of science. This will help you and your school to 
decide how you can benefit from the exhibition/piogrammes offered 
by them. 


6.3 Science Magazines 

There are many science magazines which are well illustrated and wnttenfor 
readers like you. The following are some of the popular science magazines and 
their publishers. 

— Science Reporter (English) CSIR 

~ Vigan Pragati (Hindi) ' CSIR 

— Science Ki Duniya (Urdu) CSIR 

— Popular Science and Technology (English)~DESIDOC 
Science Today (English)—Times of India Group, Bombay 

— Jaga aur Jagao (Hindi)—Adult Education Association 

— Chakmak (Hindi)—Ekalavya, E-11208 Arera colony, Bhopal 462016 

— (Supported by NCSTC) 

— Kheti (Eindi) SCAR 

— Phal-Phool (Hindi) ICAR 

— Krishi Chayanika (Hindi) SCAR 

— School Science (English)—NCERT 

India News Agencies run Science News Services. Indian Newspapers these 
days highlight developments in science and technology in simple language. Some 
dailies print interesting supplements on science and technology news on a particular 
day of the week. 

You should listen to talks, discussions by scientists, science quiz and interviews 
on science and technology events on the All India Radio. You might have already 
enjoyed some programmes on science and technology telecast by Doordarshan e.g. 
Krishi Darshan, Jaan hai Jahan hai, science and technology institutions of India, 
programmes on energy and wild life, Quest (science Quiz), UGC programmes etc. 

6.4 Street plays 

Science popularisation movement through street plays started by the Kerala 
Sastra Sahitya Parishath (KSSP) during the last decade has been well received 
everj'where. There are 8-10 performers who are usually without any special make¬ 
up. Sound from a drum and a pair of manjira creates a festive atmosphere and 
attracts everybody around. Wherever necessary, these also provide supportive rhythm 
to dialogues and songs. In one of the plays, the message that the sense of rhythm 
and music in the man came from the sound of his own heart beat was to be conveyed 
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to the audience; the drum played a very significant role here when it first produced 
the sound of heart beat and went on to produce the rhythm of a typical tribal danct. 
The songs of such street plays touch everybody in the audience. The duration of 
one play is nearly twerity minutes on the average. Songs and dialogues of some 
of the street plays of KSSP e.g. OH! Universe, E = MC^ The Atom, The 
Universal Man, Come Along - Everybody, The Earth—are reproduced here. Besides 
KSSP there are various other organisations which are also doing excellent work 
in this direction. 

OH : UNIVERSE 

Oh Uraverse, are you mere mere maya 
What are you! solid, liquid or gas 
Or plasma or mere energy? 

Or darkness or light? 

Or heat or cold? 

Are you the atoms in the molecule? 

Or the particles tri'fhe atom? 

Or the motion of the particles? 

Or the energy of motion? 

Or the particles of energy? 

Of the waves of particles? 

What are you; oh universe? 

Are you -the product of nme? 

Or the manifestation of space? 

Or ‘your own nature’? 

Or matter profound? 

Is your name maya? 

Oh universe what are you? 

Darkness or Ught? 

Heat or cold. 

Where are you? difficult to locate 
Where do you go? difficult to determine 
Is your name uncertainty? difficult to define 

Who created you? 

And the creator of that creator? 

What is your beginning? What is your end*^ 

Are you unknowable^ and unrealisable? 

Are you nothingness, pure nothingness? 
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OhI fool of a man, open thine eyes 
I am the fire of they stcnnach 
lom the passion of thy nerves 
1 am the desire of thy mind 
I am the pah) thy body 
1 am thy stom^h, nerves, mind and body 
I am ev(»ything and evoywbere 


Thou art only a part of me 
Thy tsain, nothing but my motion 
I am beingless and endless 
Matter is what I am 
In forms multifarious 
As space, time and everything 

Oh man, thou art my best manifestation 
Don’t close thy eyes and make-darimess around 
Oh man, intoact with me, know me and be liberated! 


E-MC* 


Twinkle, twinkle little star 
How I wonder what you are 
Up. above the earth so high 
Like a diamond in the sky J 

Twinkle, twinkle little star 
How I wondo* what you are? 

I will tell you my secret 
Lend me your ears, oh dear child 
My belly is of plasma form 

And it is full of protons proud 

\ 

Under pressures inconceivable 
And temperatures unimaginable, 
Four by four do they combine 
Forming alpha particles 
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And lo! belKd siMiie matter disqqteaied 
Whae is it gone? Where is it gone? 

A sDCOtist naoMd Einstein' 

Gave this answer long ago: 

E equals M C squared. 

That is the secret of my twinkle. 


Up above the earth so hi]^ 
Uke a dianumd in the sl^ 
Twinkle, twinkle litde star 
Now I know your secret well 


THE ATOM 


Atom! Atoml 
Oh I your ego 
Are you the base of 
All things moving and static? 

At first we ibonght you 
Are indivisible. 

Then came Thtmison and Rothetfoid 
They stole all your secrets away. 

They said you are 
Eie^rtms. protons and neutrons 
However minute you be 
How active you are! 

The mad tush of electrons 
The quantum jump. 

The movement in your centre 
The defection Qf{»oions 
The treachny of neutrons^. 

The exhange of mesons 
A veritable market place 
The mmnent we Uw you tqi 
You emanate enormous e&rgy 
For creation, protection and desiructioa! 
Using thy mighty pown 
Man makes Hiioshima 
Man makes empires...... 
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THE UNIVERSAL MAN 

[Look, look at that man, that Universal Man, both his legs fixed firmly on the soil— 
the Symbol of toil—with a book—tlie symbol of knowledge—in one hand, pointing another 
hand into the interiors of the atom and the infinite sky, connecting practice with theory 
and the past with the future] 

[The singer m the middle; eight people sit in a circle] 

Singer: Man, Universal Man 

Man, who has grown high as sky 

Man, Universal Man 

Man 

[The group slowly rises up and, raising their hands] 

Group ‘ Universal Man, man who has grown high as sky 
[The singer moves out and another man moves to the centre] 

Singer : Fixing his legs on 
The mother earth 
Food-giving earth- 

[The person in the centre sits down] 

In to the interior of atom 
Onto the infimie sky 
Goes the man. 

Universal Man, 

In search of knowledge 

[The group holds hands parallel to the earth, to the inside. As the man in the centre 
rises, raising his hands, others slowly sit down- while singing “into the interior of atom,.."] 
Singer; Man 

Group ; The Universal Man 


[As they join to sing "The Universal Man”, the group members, raising both hands, 
foims a corner-to-comer line on the stage, just as the song is repeated for the second time ] 
Singer’ With the hands that held the tools, 

With communal life 
Group ■ With the magic of speech 
Singer Man evolved from the ape 

[The group members, jointly and singly engages in different forms of work. When 
the singer sings “man evolved”, the beat stops. Freeze. The singer repeats] 

Singer • Man evolved. 

Man. 

Group. Universal Man. 

[When the group begins to sing ‘Universal Man’ the corner-to-corner line breaks in 
the middle Each section moves forward in opposite direction to form two circles] 
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Singer: Split into 

Different castes 
Different classes 

And fought. 

Still unperished 
Endearing by 
The greatness of labour 
United stands the man 
The Universal Man 

[While the song continues, each section of circles engages in different forms 
of work. At the end of th^ line, “united stands the man” freeze] 

Singer: Man 

Group, The Uruversal Man. 


[While singing “the universal mm” three persons each stand on either side 
of the singer. The girl and another member withdraw. Those who stand on the right 
side look to the right and those who stand on the leftward and rise a hand spreading 
it and the other hand close to the chest-Fieeze] 

Singer: Fixed firmly on the soil 
Embracing the sky 
, At the crossroads of mfirdties 
Connecting 

The past widr the future 
Practice with theory 
There stands the determined 
Man, the Universal Mm. 

[The group join hands and continue to sing “the universal mm.While 

the bnes given below are being sung, a youth carrying a flag With the Parishad 
emblem follows a girl carrying a placard with a big emblem drawn neatly, stepping 
out frorp behmd the singer] 

COME ALONG, EVERYBODY 

To propitiate the Goddess so that she may be kind to us 
Let ye all come, to play and to please the goddess. 

Let ye all come to play to the beats of the drum 
Let ye all come to play to rhythm of bells. 

(dance steps) 

To smear on the arena let us collect some cowdung 
To collect the cowdung let us make the basket 
To make the basket let us get the reeds 
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lb get the reeds let us go to the Eastern Mountains 
To the eastern mountauis where the sun gets bora 
We go to the mountains, we search one after another 
And all of them are as bald as grandfather's head 

(dance) 

We go to the fields to cbltect some dung 
We search field after field and we find none. 

It smells of blood, th»r intestines 
Ulcerated duoa^ and through, 

(dance) 

To offer to the goddess, we go in search <rf wild pigs. 
We go hunting, hunting pigs. 

But, there is no forest on pig 
Not even a gumea-pig. 

(dance) 

Hie rivoam fish, with shredded coconut. 

Green chilUes ground together 
Packed in banana leaf, 

Baked in the kitchen fire 

There is nothing which pleases the goddess more 

To please the goddess we go to the river 

We dive into pool after pool 

We search hole after hole 

There is no trace of 

Even a species named fish 

(dance) 

To lighten the spirit of die goddess 
We chmp the coconut palm. 

We hit and hit, hit and hit, but 
Not a drop of toddy 
Comes out of Us body. 

(dmice) 

Hie forests of the goddess are gone 
Her water has become poison 
There is nothing to propiuate her with 
This IS the work of some greedy lords 
To make some quick money thereof 
It is no longer ume to play 
It IS tune to act firm and stem 
For that come along, everybody, 

COME ALONG EVERYBODY 
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THE EARTH 

For ages in our mind 

Lives this earth, so fine 

Which we did borrow from die future 

Which we have to give back, for sure. 

This is not an inheritance infinite 

For a prodigal son to squander unlimited 

Here on this soil, on the banks of livers 

With mountauis high and plams^ broad 

From time iminemorial stood the trees 

With sprouts and flowers, spreading shades so cool 

Giving out wamij beauty of hearts 

Singing sofdy- Men slept m her b^s 

Generations grew uplmder her can. 

When thunder and hghting 
Rent then hearts with fear 
She became their protector 
Giving them motheriy care. 

Her rivers overflowing with affecdcm 
Gave water sweet to quench their thirst 
When their stomach burnt with hunger 
She gave grains in fields, fruits on trees. 

The sun oozing blood, the rising moon 
Make their evenings beautiful 
The moon riiining itself out 
Gives their ni^t a milky hghL 

Where are those trees 
And their tender mUk 
-Under the teeth of roariqg saws 
Tbeir leaves fallen 
Ruing pockets fiv aunty 

Where are those rivets 
Flowing from the bosom of earth 
Water made ditty with wonns iumI pmson- 
New wealth, new milltonaiies 
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Bewarel you listen 
Listen, you listen. 

Hiis earth which makes us what we are 
Hiis earth is not a family property 
Inherited from generations bygone 
We borrowed from children 
And we have got to give it back. 
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How to Arrange a Proper Display in a Temporary 

Science Exhibition 


This chapter exposes you to the typical situation in a temporary exhibition pavilion 
After going through this chapter you will be able to: 

—calculate display parameters for better viewing 
—estimate visitor-traffic flow and prepare yourself accordingly. 


1. Temporary Exhibition Structure and Furniture 

M Temporay exhibition structure could be anything between an 
improvised umbrella and a modem foldable dome with sophisticated 
matenals. A typical temporary stmcture which is the most cost 
effective today and used widely is shown in Fig. 174 The cl^apest 
^ version uses bamboo poles and common tent house materials. In 
some regions units of kanat are used to cover the sides while in 
others coiTugated tin sheets are used. Sometimes steel pipe structures are used m 
place of bamboo poles., 

The table which constitutes the mam piece of ftirmture m such an exhibition 
is generally of the size of 150 cm x 90 cm x 75 cm (5ft x 3ft x 2ft) with foldable 
legs The ordinary foldable chair has a seat height of 35 cm (14"0 Foldable kanat 
IS 183 m (6 ft) high The ceiling of the shamiana is generally 3 05 m (10 ft) high. 
The choice of the prganiser is generally restricted to the selection of undamaged 
and newer pieces of furniture and other such matenals from one of Ifte local tent 
houses 

In the temporary pavilion there is always leakage of daylight through the gap 
between the top of the kanat and shamiana This has to be Stopped by thick cloth 
Otherwise the visitor will have glare. The multi-coloured kanat also offers visually 
disturbing background. Morever the display suffers a serious setback when drawing 
sheets containing captions and graphics are pinned to the kanat (the participant 
has no other facility for exhibiting on a vertical plane). The drawing sheet mostly 
falls off after sometimes These factors disturb the participants and visitors, some 
feasible modifications could be. 



218 


SCIENCE AND TECHNOLOGY BDUCATtCW THROUGH EXHIBrnoNS 


Materials required for one Display Unit 


Part name 

Materials/ 

No 

Remarks 

(a) Stand with cross 

jdimensions 

M.S, pipe 25 sq ,16 

off 

painted blue. 

base 

Swg, height 2134. 

1 

i 

(b) Pipe (smaller) 

Length 19,16 Swg 

1 

painted blue 

(c) Table Top 

Commercial 

1 

white 

(d) Front Cova 

blockboard 1219 x 
610 X 19 thick with 
sunmica 

Commercial 

r 

painted blue 

(e) Verucal Face 

plywood 1219 x 

381 X 12 thick. 
Teakwood, 1219 x 

i 

white 

(0 Curtain Pipe 

57 X 32 thick with 
sunmica 

M.S 19 dia X 1194 

1 

painted blue 

(g) Pelmet Hook 

long 

M.S. 19 X 19 X 3 

2 

painted blue 

(h) Hook 

thick 

MS, 76 x25 X 3 

2 

painted blue 

(i) Hinge 

thick 

MS, 76 X 25 

6 

plated 

0) Bracket 

MS pipe as at (a) 

2 

painted blue 

(k) Pelmet 

and(b) 

wood 1219 X 178 x 

1 

painted white 

(1) Legs 

19 thick 

MS pipe as at (a) 

2 

painted bli» 

(m) Display Boi^ 

all dimennoM iie m mm 

1219 X 1219 

1 

as pet leqoireroenl. 


(a) The imilti'Coloured kanat is coveipd 1^ stiff opt^iM sheets (off-white colour) 
of suitable material (e.g. plyboaid, hard board or plastics). The diawng sheet 
with captions etc. can now be pasted or tacked on th es e boards in a befitting 
manner. 

(b) As an dtemative to the stiff bouds, portable vertical tmUetin boards or any 
^ one of the disiday units shown in Figs.158-164 may be used. 





Ra. 191 (a) Display Unit 


(c) Special display board designed m Workshop Deparyment, NdERT . 

may also be used. In thi.s case, no extra table will be necessary'OS 
itself offers both horizontal and vertical surfeces for three dimettsioti^ 
and written words respectively. Such units may be joined, to series 
/T,I or any other form depending upon the available and 

dow of visitor-traffic. These units are foldable and mckabM. fhesc are; gh 
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Flo. 19] 0) 

p able so as to be easily laid out or dismantled by two piersons very quickly. 

T (d) A table topper (Fig.i92) can also be used in conjuction with 

table-topper is portable and has three types 
boards i.e perforated board, cork sheet, magnebc board 
(3ftx2ft) size, In addition it has also a roll-up rexin 
I J Sheet which can be used as a chalkboard. This table topper also 




now TO ARRANGE A PROPER DISPLAY IN A TEMPORARY SCIENCE EXHIBIllUN zzi 

offers scope for stonng nearly 10 drawing sheets and many art materials like pencils, 
pens, chaUcslicks, colours etc. This prototype has been designed and tned out by 
the Woikshop Department, NCERT. 



Sec Figs 188(a) and 188(b) which are showing the passages for circulation 
in the museobus and trailer. 

Can you suggest.- 

—-how many persons can see the exhibits at one time inside the vehicle 
in each of the two cases? 

—if each person takes nearly 2 minutes at each exhibit,(a) how much time 
does he t4;e to see all exhibits? (b) What will be the flow of the visitor- 
traffic in terms of number of persons per hour during peak hours? 

Note that there are exhibits both inside and outside the vehicle, 
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Fig 193 Graphics Display 

2. Human comfort, placement of exhibits on horizontal and 
vertical surfaces, display proportions 
Our perceptor sensory mechanisms i.e eyes, ears, nerve endings 
etc are sensitive to atmospheric pressure, heat, odour, taste, sound 
level, humidity and dust in the air and host of other factors. Thesp 
are constantly in contact with the immediate environment These 
senses provide stimuli for our perceptual reorganisation and reintegration So if 
one or more factors of environment aiound any person have values beyond the' 
limits of human tolerance, disturbance or lack, of concentration in his mind is created 
which has adverse bearing on perception The exhibition hall or ground which is 
generally crowded may have adverse environment It is upto the organisers to take 
care of each and every point at the planmng stage. The starting point for site planning 
should be the number of visitors per unit time and control of the visitor-traffic 
flovJ While planning display, you must consider viewer’s eye level, angle of vision, 
distance from the exhibit, lighlmg arrangement, space for movement etc Considering 
that the height of an average person is approximately 160cm, display of graphic 
should be made on a vertical plane between 130 cm (may be even less) to 200 
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m 



' Fig 194 Display of models supported by graphics ad oral explanation 


cm (may be slightly more) from the ground Exhibit area on the vertical plane should 
be generally 2m x Im Human eye can scan an area of nearly 4 sq. metres from 
a distance of 3 metres with very little movement of the eye ball. 

Display techniques nave been discussecf in details m Chapter IV 
Communication is a two-way sharing process that makes an idea common to two 


ormoiepersons It involvas much beyond V'lrien .i KK'-id .touh but onconfas'::': 

all possible materials and procedures byu vine ini'. . 1 1 . .iv .11 ic i ;iiut'’.’i I c 

range of commumcatfon is from face-to-face to mass Each 6f us is cunous about 
something, satisfacpomof curiosity should be made enjoygble. So one, who has 
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thought out a good science model anji has subsequently succeeded m giving shape 
to his/her ideas meaningfully and now wants to communicate these to others wijl 
have to keep human comfort and display parameters m mind and make judicious 
use of verbal and non-verbal communication For a successful display 

— design the graphics which can convey the message in 5-10 seconds 

—■ ‘ avoid unnecessary decorations or' scattershot’ get up as these misguide viewers 
exercise economy m oral words. 

— disfnbute hand-outs if you feel that graphics and oral wqrds are inadequate 
to desenbe your exliibit 



Suppose you have planned your pavilion as shown in Fig 194 
Taking clue from your calculations on the exercise given in Figs.l88(a) 
188(b) can you suggest the various dimensions missing in Fig 194 ‘ 
Assume that there will be 5000 visitors per day of seven exhibition- 
hours and each visitoi will stop at your stall for 2 minutes on the average. 



LIST OF EXHIBITS CATEGORISED AS "lA" DURING 1985-90 


Sr Name of the model > Year 

No ' , 


1 Land Level Indicator 

85 

2 Manufacture of Chalk 

' 85 

3 Hydraulic Pump 

85 

4 ' Magnetic Levitation Train 

85 

5 Door Alarm ? 

85 

6 Ditto Machine 

85 

7. Conveyor with Counter 

■ 85 

8 Indigenous Paint Sprayer 

85 

9 Solar Water Heater 

85 

10 Universal Lev?! Meter 

85 

11 Electronic Bongo 

85 

12. L E.D. Temperap:e Indicator 

85 

13. Air Pollution Control Device 

85 

14 Electronic Combination Lock 

'85 

15 Strain Indicator 

85 

16. Automatic Candle Lighter 

85 

17 B lind Man’s B' alance 

85 

18 Speaking Aid for the Dump 

85 

' l9. Lighter for the Handicapped 

85 

20. Helping the Helpless 

85 

21. Balance for the.Bbnd 

85 

22, Electronic Cardophone 

85 

23 Auomauc Tea Time Caller 

85 

,24. LPG Consumption Measunng 

85 

25 Air Expansion 

85 

26 White Slate Projector 

85 

27, Structural Wonder of Geneties 

85 

28 The determination' of "G" 

85 

29. Surface Tension Balance 

85 

30 Intercommunication Set 

86 

31 ' Electrical Locking System 

86 

86 

32 Bah Cook* 
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33. Saving of Energy and Work 

86 

34. Six-In-One 

86 

35. Wind Operated Scare Crow 

86 

36. . Automatic Flame Controller 

86' 

37. Air BeU 

86 

38. Hand-Operated Water Pump 

86 

3. Pedal Operated Water Pump 

86 

40. Efficient Oven 

86 

41. Low Cost Energy Saving B umer 

86 

42. Utilisation of Solar Energy 

86 

43 Multifuel Oven 

86 

44. Air Pressure Call Bell 

86 

45. Candle Control 

86 

46. Energy from Tides 

86 

47. Alarm Ume Tea Maker 

86 

48. Auto-H^lio-Centnc Solar Heater 

86 

49. Low Impedance Aerial 

86 

50 Sea Water Distillation Plant 

86 

51 Solid State Automatic Light 

■86 

52 Wallclock Operated by Gobar Cell 

86 

53 Automabc Controller of Tube A Well 

86 

54 Production of Hydrogen from 0^^ 

86 

55. Mini Computer 

86 

56. Water from a See-Saw 

86 

57, Detection of Nicotine 

86 

58. Instrument to Form Good Habits 

86 

59. Electronic Mother 

86 

60. Eye Defect (a working model) 

86 

61. Hydrauhc Robot 

86 

62 Moisture Meter 


63. Ion-Detector 

86 

64. Load Carrying Property of Sand 

• 86 

65. Multi-Tester 

86 

66. Pot Sound Box 

86 

67. Home and Aesthetics 

86 

68 Modem Potter’s Wheel 

86, 

69 Water Lens Telescope 

86 

70. Directional Microscope ' 

86 

71 Mira Robot 

86 

72. Rui^ Rheostat ' 

86 

73, Charm 

86 

74. Sfcience and Magic 

86 
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75 Magic Neck 

86 

76. Flower Dropping Machine 

86 

77, Solar Heater 

87 

78 Flood Alarm Safety Measure 

87 

79 " Papchachakra 

87 

j 80 Ghareloo Pressure Cooker 

87 

81 Soil Moisfpe Checker 

87 

82. Energy from Bio-Gas 

87 

83 Prevention of Air Pollution 

87 

'84 Automatic Humidity Control 

87 

85 Bio-Electncity 

87 

86 Production of Electricity fiom Cow Dung 

87 

87, Automatic Water Supply 

87 

88 Low Cost Insecpcide Sprayer 

87 

89 Automatic Water Tap - 

87 

90. Treatment by Vibrations 

87 

91 Automatic Dipper 

87 

92 Gravity TransptMt 

87 

93 Indication of Danger on Badges 

87 

94 Traffic Controller 

87 

95. Electronic Breathalyser 

87 

96 Transport and Communication 

87 

97 Hoating Space Station 

87 

98 Tube well with Bamboo Accessories 

87 

99. Cooking Gas Lealotge Alarm , 

87 

100. Spinning Coil 

87 

101. Electricity from Leaf ' 

87 

102 Photo Connections 

87 

103 Low cost Emergency Light 

87 

104 Automatic Switch for Electric Motor 

87 

105. Compound Tareng v 

87 

106. Indigenous Method of Pnnting Technology 

87 

107. Rust Cell 

87 

108. LPG Level Indicator 

87 

109 Load Checking System 

87 

no. Mind Reader 

87 

111. Remote C<Mvtrol Boat 

87 

112. Magnetic Cricket 

87 

113. PaiseKa Magic 

87 

114 Electronic Harmonium 

87 

j 115. Cordless Musical Telegraph 

87 

116. Electronic Magic Bell 

. '87 
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117 Handmade Camera , 87 

118. Fountain of Fire Experiment 87 

119 Stereo Deck Amplifier 87 

120. Workirtg Model of Reflecting Telescope 87 

121, Demonstration of Cune Temperature ^ 87 

122 Modulated Waves 87 

123. Weight Measuring Balance 87 

124 Improvised Meter Bndge 87 

125 Modem Mathematical Instrument 87 

126 Wave Motion 87 

127' Kymograph and the Heart 87 

128, Hydraulic Press , 87 

129 Novelty 88 

130 Improvised Hope'Apparatus 88 

131. Water Gas Stove 88 

132 Remote Measurement of Flow of Water 88 

133. Air Pressure Fountanj^ 88 

-134. Water Stove 88 

135 Protection Against Sudden Rain 88 

136, Automatic hiortar, Pestle and Alarm 88 

137, Water Pump ' 88 

138, Selfstart Distribution Water I'lint 88 

139, Double Efficient ^ater pi 88 

140 Water Electic Regulator 88 

141, Automatic-Pully 88 

142 Cpnal Generator , 88 

143 Automatic Rain Gauge Time Indicator ' 88 

.144 Automatic Electronic Water.Level Indicator 88 

145. Automatic Water Distribution Plant ' 88 

146 Solar Water Lifting , 88 

147 Non-Wastage Public Supply Device • ^ 88 

148. Water Level Indicator/Auto Light System 88 

149 Prevei^on of Water Wastage from Over Head Tanks 88 

150 Food Iiidicator Device , 88 

151. Modern Hand Pump 88 

152* Automatic Hygienic Water Tap 88 

153j' Ram Drop Alarm 88 

154, Floatirig Turbo Generator 88 

155. Electricity from Waves 88 

156 Marine Instrumentation in Ocean ,88' 

157. Innovauve Measures for Extraction of Metal 88 

158. Recycling of Waste Water 88 ’ 
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159 Valveless Filtration Plant gg 

160 Automatic Water Head Controller ^g 

161 Ripple Tank gg 

162 Water Telescope gg 

163 Saline Aqua Desalting gg 

164. Wter Cycle in Nature gg 

165 Water Microscope gg 

166 Bellow Working by Water Cunent 88 

167 Water Clock , gg 

168 Hydraulic Cum Pressure Machine 88 

169 Vacuum Water Lifting. Machine 88 

170 Mechanical Simple .Water Litter 88 

171 Operation of Lift by Water 88 ' 

172.' Jal Chalit Crane / ' 88; 

J73 Uses of Hydroenergy ' 88 

174 Pipe Turbo Generator 88 

175 Solid State Auto Control Water 88 

176 Electricity foirii. Potatoes 88 

177 Booster/Computer by Biobattery 88 

178. Hydraulic Weighing Machine 88 

T79 Improvised Air Cooler 88 

180 Satellite Communication 85 

181 Salyut-7 85 

182. Teaching Apparatus / 85 

183 Principle of Set-Theory 85 

184. Mulliangle Finder 85 

185. Star Finder ' 85 

186 Improvised Teaching Aids 85 

187. Design Board for Set Theory 85 

188 Fossils , b5 

189 Shapes of Molecules and Crystals 85 

190 Path of a Projectile 85 

191 Test of Various Fibres * 86 

192. Testing Various Food'Materials 86 

193. Simplicity in Weighing 86 

194 URO-Electronic and Medical'Machine Kit 86 

195 Fire Proof House * 86 

19.6 Superstitions 86 

197. Science and Superstition.<; 86 

198 Scientific Magic ■ 86 

1:99 SHIVA Mandir , 86 

200 Eradication of Superstition 86 
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iZOl Tantra Pun gg 

202. Science and magic g 5 

203. Science'and Superstitions g 5 

204. Experiments Based on Science gg 

205. Nature and Durability of Fibres g 7 

206. Fue Proof Construcuon Materials g 7 

207. Testing of Fibres 87 

2d^ ^Vigyangi l,pngnik(sieve) 87 

209. Earthquake Proof Buildings 87 

210 Soil Solarization 87 

211. Help to the-Cnppled 87 

212. Wnting Board for the Handicapped 87 

213. Aids for the Handicapped 87 

214. Safety lat No Cost 87 

215 Clap-Switch' 87 

216, Satellite Communication 87 

217 Electonics Aeroplane 87 

218 Centralised Train Control System 87 

219, Simple Computer 87 

220 Robotoid 8? 

221. Comba^ of Dust Pollution 87 

222 A S^ine Moves in a Curved Path 87 

223. Maths Made Easy 87 

224. Candle Control 87 

225. Apparatus for I4ewton's Laws 87 

226. Educational Instrument 87 

227. Blood Circulation 87 

228. Magnetic Balance 87 

,229, Bal Ganak Yantra 87 

230. Test Computer 87 

231 Digitogram 87 

232. Modified Double Century Calender 87 

. 233. Multiplication Aid 87 

'234 Jerk ftoof Writing System 87 

235. Tailor’s Technique 87 

' '236. Educational Aids 87 

237 Sea Colour 88 

238. Unique Properties of Water 88 

239. Artifioial’Rain ^8 

240. Measurement of Percentage of Wato l88 

241 Vital Bond and Unusual Dipole Movement of Water 88 

^'242, Bernoulli’s Theorem 88 
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Utilisation of Roof/Rain Water 

88 

244 

Water Purifier 

88 

245 

Cleano Irro-Drinko Capacitor 

88 

246 

Bamboo Water Filter 

88 

247 

Rapid Gravity Filiation Plant 

88 

248 

Innovative Technique of Treatment 

88 

249 

Water Purification 

88 

250 

251 

Simple Method for Purification 

Purification of Water from River 

88 

252 

Moleculer Movement in Paint Drops of Water 

88 

253 

Flame by Water 

88 

254 

Various Uses, Properties of Water 

88 

255 

Multipurpose Steam Hearth 

88 

256 

Water Dimmer 

88 

257 

Lowcost Slide Projector 

88 

258 

Holocausts by Star Wars 

87 

259 

Teaching Aids 

87 

260 

Accupressure 

85 

261 

Landmarks of Science 

89 

262 

Early Computing Machine 

89 

263 

Digital Clock 

89 

264 

Gyroscope 

89 

265 

Rocket Launcher 

89 

266 

Multipurpose Oven 

89 

267 

Voltage Stabiliser 

89 

268 

Jagriti Wind Mill 

89 

269 

Electrical Energy from Wind Powu 

89 

270 

Bio-EMF Devices 

89 

271 

Atmospheric Dust Catcher 

89 

272 

Load Bearing Capacity of Sand 

89 

273 

Computerised Weatherman 

89 

274 

Detergent and Photosynthesis 

89 

275 

Electronic Stick for Blinds 

89 

276 

Electronic Cardiogram 

89 

277 

Hydromicroscope 

89 

278 

Test Your Heart 

89 

279 

Silent Signalling 

89 

280 

SLV-3 

89 

281 

^asy Shunting Device 

89 

282 

Jib Crane 

89 
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283 Count Down 89 

284 Working Model of Crane 89 

285 Communication 89 

286 Robot 89 

287 Principle of Railway Track 89 

288, Sound Sensitive Photography 89 

289. Antrajyoti 89 

290 Science in Magic 89 

291 Voice Scrambler 89 

292, A waiting the Order,Sir 89 

293 Photo Tracker 89 

294 Science and Entertainment 89 

295 Electronic Fountain 89 

296 Mathematical Garden 89 

297 Auto Protector of Bank Robbery 89 

298 Optoelectronics 89 

299 Musical Bell, Automatic Light 89 

3G0 Science and Entertainment 89 

301 Sincere Com 89 

302 OPD 2 Robot 89 

303 Overhead Projector 89 

304 Astronomical Telescope 89 

305 Mathematical and Scientific Instriirnents '89 

306 Computers 89 

307 Experiment to Show Collective Diffraction of Light Waves 89 

308 Electncal Resistance of a Conductor 89 

309 Lighf Balance 89 

310 Electronic Periodic Table 89 

311 Bulb Lens Simple Microscope 89 

312 Fluidless Manometer 89 

313 Mmor View 89 

314 Fun in Mathematics 89 

315 Set Teaching Puppet 89 

316 Relauve Velocity 89 

317 A Device For Quadratic Equations 89 

318 Astrolobe 89 

319 Paintsprayer for Multi Use 89 

320 Railway Technique of Curve Tracing 89 

321 Semiconductor Identification TesUng and Analyser (SITA) 89 

322, New Approach to ECE of an Element 89 

323 Electrolysis m a Rut-Shell ^ 89 

324 Ball Bearing Model 89 
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325. 

Teaching Aid for Geometry 

89 

326 

Small Holder’s Dryer for Plantation Crops 

90 

327 

Solar Disiillator 

90 

328 

Sound Operator Relay 

90 

329 

Construction of Biochemical Energy 

90 

330 

Lifting Foils 

90 

331 

Solar Air Conditioner 

90 

332 

Solar Cooker 

90 

333 

Electronic Mosquito Repellant 

90 

334, 

Track Tracing Robot 

90 

335. 

Electronic Organ-Cum-Transmitter 

90 

336 

Magnetic Weight Lifter 

90 

337, 

Multipurpose Machine 

90 

338 

Timer for Three Hours 

90 

339 

Astronomical Telescope 

90 

340 

Thermocole Cutter 

90 

341 

Balance for the Blind 

90 

342 

Automatic Fne Controller 

90 

343 

Weight Balancing Capacity 

90 

344 

Automatic Photo Controlled Switch 

90 

345 

Account Keeper 

90 

346 

Hi-Fi Colour Light by Computer Process 

90 

347 

Transmission of Message 

90 

348 

Flood Alarm 

90 

349 

Bonsoi 

90 

350 

Head Light Warner 

90 

351 

Celestial Lamp 

90 

352 

Writing Pad for the Handicapped 

90 

353 

Pencil Seller ^ 

90 

354 

Water Harmonium 

90 

355 

Log-Thief Alarm 

90 

356. 

Two-Way Telephone 

90 

357 

Electronic Revolution in India 

90 

358 

Automatic Ram Indicator 

90 

359 

Time Recording Rain Gauge 

90 

360 

Musical Door 

90 

361 

Fire Alarm 

90 

362 

Model of a Galvanoscope 

90 

363 

Optical Teaching Aid 

90 

364 

Mathematical Teaching Aid 

90 

365 

Drishya Shrubya Black Board 

90 

366. 

^^ectronic Configuration 

90 
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367, Wave Motion 90 

368 Working Model of Hearing Mechanism 90 

369 Ripple Tank 90 

370 Teaching Aids Showing Reflaction and Refraction 90 

371 Low Cost Teaching Aids 90 

372 Prayogic Vidhi Dwara Ganit Sidh Kama 90 

373 Numerical Scalc/Periodic Table (Chem) 90 

374 Switching Circuits 90 

375 SIUBA-V Semi-Conductor Application 90 

376 Conversion of Mechanical into Electiical Energy 90 

377, Ripple Tank 90 

378 Convection of An 90 

LIST OF EXHIBITS CATEGORLSED "AGE" DURING 1985-90 

1 Bullock Cart 85 

2 Modem Harvester 85 

3 Modern Threshing Machine 85 

4 Sprayer 85 

5 Parmer’s Harrow 85 

6 Multipurpose Bullock Cart 85 

7 Novel Method of Drying Pulses 85 

8 Seed/Fertiliscr/Insect/Sprayer 85 

9 Automatic Undeiground Irrigation 85 

10 Land level Indicator 85 

11 Water Sprinkler 85 

12 Threshing Machine 85 

13 Biogas From Non-cdiblc Agriculture Waste 85 

14 Waste Rice Husk into Black Gold 85 

15 Village Cottage Industries 85 

16, Mizo Handmade Cotton Scutching Machine 85 

17 Scienufic Chulha 85 

18 Roomheater/Water Heater-cum-cookmg System 85 

19 Biogas from Domestic Waste 85 

20 Desert Herb Refinery 85 

21 Improved Mechanical Gnnder 85 

22 Threshing Machine tor the Handicapped 85 

23 Machine for Paper Bowls and Plates 85 

24 Extraction of Tulsi Oil 85 

25 Vegetable Cutter 85 

26 Saral Gas Khad Plant 85 

27 Black Oil Burner (Stove) 86 

28 Modem Bullock Cart 86 

29 Easy Water-Lifting Device 86 
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30 

Wind Operated Scare Crow 

86 

31 

Maize Scrapper 

86 

32 

Winnower 

86 

33 

Fuel Saving Hearth 

86 

34, 

Spray Machine 

86 

33 

Kitchen Master 

86 

36 

Battery Operated Fertilizer Spread 

86 

37 

Domestic Refrigerator 

86 

38 

Earthen Refrigerator 

86 

39 

Rural Fridge 

86 

40 

Nutrition 

86 

41 

Household Fridge 

86 

42 

Thermo-Refri Case 

86 

43 

Food and Testing its Quality 

86 

44 

Seed Tcster-cum-Firc Alarm 

86 

45 

Extracting Colour from Food 

86 

46. 

House Fly Trap 

86 

47 

Paddle-operated Low Cost Rice Mill 

86 

48 

Peasant Threshing Machine 

86 

49 

Indigenous Winnower 

86 

50, 

Dye-Preparation and p'oeedure 

86 

51 

Cotton Spreading Machine 

87 

52 

Panchachakra 

87 

53 

Jagnti Rice Mill 

87 

54 

Bio-Electricity 

87 

55 

Thresher 

87 

56 

Paddy Thresher 

87 

57, 

Wealth From Waste 

87 

58 

Lost Cost Insecticide Sprayer 

87 

59 

Handloom tor the Handicapped 

87 

60 

Water Management 

87 

61 

Pesticide Sprayer For the Handicapped 

87 

62 

Tubewell with Bamboo Accessories 

87 

63 

Home Made Portable Sprayer 

87 

64 

Spray Pump 

87 

65 

Hand Oil Expcller 

87 

66 

Husking (Paddy) Machine 

87 

67 

Saviour De Agro Products 

87 

68 

Multipurpose Pressure Cooker 

88 

oo 

69 

Water Stove 

88 

70 

Water Pump 

88 

00 

71 

InnovaUve Method for Controlling Drought 

88 
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72 Automalic Pipe Line gg 

73 Waste Water Treatment gg 

74 Paddy Crushing with the Help of Water gg 

75 Husking Machine Run by Water gg 

76 Auto Water-Driven Rice Mill gg 

77 Water Fan gg 

78 Solid State Auto Control Water gg 

79 Hydro Rice Crusher gg 

80 Electricity from Potatoes gg 

81 Booster/Computer by Biobatiery gg 

82 Test Tube Garden g 5 

83 Rural Fridge g6 

84 Food and Health g6 

85 Production and Uses of Mushroom g6 

86 Food, Health & Nutrition 86 

87 Soya in Our Daily Lile 86 

88 Testing Various Food Materials 86 

89, Flower Decoration 86 

90. Urban Kitchen Garden 86 

91 Non-inflammable Thatched Roof 86 

92. Water and Fire Proof Roof 86 

93 Home Aesthetics with Natural Plants Grown by Auto Irrigation 86 

94 Fire-Proof Roof of Jhopri 86 

95 Tube Garden 86 

96 Decorative Plants 86 

97 Indushy at Home 86 

98 Fruit and Vegetable Preservation 86 

99 Potato Starch Industry 86 

100 Detection of Food Materials 87 

101 Tapioca 87 

102 Protein Synthesis by Fungi 87 

103 Production of Banana Fibre & Its Uses 87 

104 Bhojan, Vastra Evam Avas 87 

105 Mat from Banana Fibre 87 

106 Nettle Thread 87 

107 Potato Preservation House without Electricity 87 

108 Determination of Nickel in Hydrogenated Oil 87 

109 Farm of Future 87 

110 Drip Irrigation Model 87 

111 Modified Brick Manufacturing Unit 87 

112 Soil Solarization 87 

113. Preservation Pot 87 
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114 

Snakes and Insects Repellant 

87 

113 

Bio-Fertiliseis 

87 

116. 

Divine Gift 

88 

117 

Maximum Agriculturing with Minimum Water 

88 

118 

Water Management, Pollution & Health 

88 

119. 

Drip Irrigation 

88 

120 

Indigenous Auto Irrigation 

88 

121 

Bionic Regulator for Drip Irriganon 

88 

122 

Irrigation from Sea Water 

88 

123 

Water Pollution-its causes 

88 

124 

Water Pollution Controller 

88 

125 

Best from Waste 

88 

126 

Polluted Water-Source of Fertilizer 

88 

127 

Water and Health 

88 

128 

Sprinkle Method of Irrigation 

88 

129 

Water Plantation 

88 

130 

Drip Inigation Model 

88 

131 

Paddy 

87 

132 

Fertilizer in Agriculture 

85 

133 

Paddy Cultivation 

85 

134 

Food Health & Nutrition 

86 

135. 

Water Litiing Devices 

89 

136 

Multipurpose Health 

89 

137. 

Solar Stove 

89 

138 

Bio-EMF 

89 

139 

Solar Cooker 

89 

140. 

Harnessing Energy 

89 

141 

Automatic Tea/Coffee Making Device 

89 

142 

Mini Batteries from Leaves 

89 

143 

Improvised Water Heater 

89 

144 

Bio-EMF Devices 

89 

145 

Saving of Energy 

89 

146 

Harnessing Energy 

89 

147. 

Innovative Low Cost Winnowing and Husking Separator 

89 

148 

Innovative Plough 

89 

149 

Cold Heat and Humidity Control Gram Container 

89 

150 

Auto-Sower 

89 

151 

Seed Scatterer 

89 

152 

A New Fish Catching Device 

89 

153 

Water Harvesting and Soil Conservation 

89 

154 

Developed Lever for Inigation 

89 
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155 Bull’s Water Pump gg 

156. Domestic Rice Mill gg 

157 Paddy Husking Machine gg 

158 Fish Reproductive Chamber gg 

159. Sugar cane Bud Chipper gg 

160 Grain Storage Silos gg 

161 Machine for Lifting Ground Water gg 

162 Iron Dust Isolator gg 

163 Non-Pollutory Method to Control Insects g 9 

164 Electronic Water Cap 89 

165 Electrostatic Food Grains Cleaner 89 

166 Plome made Water Purifying Chamber 89 

167 Udaoni Pankha 89 

168 Science and Entertainment 89 

169 Indigenous Auto Irrigation Project 90 

170 Low Cost Packing and Weighing 90 

171 Multipurpose Rural Mill Project 90 

172 Self Irrigation System 90 

173, Paddy Thresher and Water Drawing Machine 90 

174 Insecticide Applicator and Fruit Cutter 90 

175, Adhunik Anaj Tank for Storage 90 

176 Silk Rearing Cycle Si Industry 90 

177 New Method of Paddy Culture 90 

178 Windmill Threshing Machine 90 

179 Automation in Agiiculture 90 

180 Maize Crushing Machine 90 

181 Low-Cost Seeder for Wetland Culuvation 90 

182 Soil and Water Management 90 

183 Small Holder's Dryer for Plant Crops 90 

184 Pairon Dwara Sinchai 90 

185 Cool Chamber 90 

186 A Simple Paddy Cutting Machine 90 

187 Manual Water Lifting cum Irrigation 90 

188 Independent Agriculture and Sowing from Unforeseen Harm 90 

189 Five in One Cultivator 90 

190 Energy 90 

191 Multipurpose Angithi 90 

192 Solar Cooker 90 

193 Tent Solar Drier 90 

194 Bhojpur Dehati Fridge 90 

195 Various Methods of Detecting Adulteration in Eatables 90 

196 Latest Chumer 90 
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197 Cleaning out Poisonous Gases ot Tubcwdls 90 

198 Bullock curl with rolling Ball and Brake 90 

199 Natural Insecticides 90 

200 Domestic Water Machine 90 

201 Salety Vegcuible Cutter 90 

202 Vacuum Pump 90 

203. Foot Driven Wooden Ricc Mill 90 

204 Integrated Fertilizer Complex 90 

205 A Modern Dheiiki 87 

206 Scientilic Kitchen 86 

207 Detergent and Photosynthesis 89 


LIST OF IT "EXHIBITS" DURING 1985-90 
1 Leather Technology 
2, Low Cost Winding Machine 

3 Rural Duplicatoi 

4 Mizo Handmade Couon Scutching Machine 

5 Weaving Machine 

6 Multipurpose Radial Drilling Machine 

7 Technology lor Industrial Progress 

8 Multipurpose Steam Plant 

9 Electricity tiom Sea Waves 
10 Conveyor with counter 

1), Indigenous Paint Sprayer 

12 Fire Resistant Hut 

13 Vapoui Degradation 

14 ExUacUon ol Rubber 

15 Elevator 

16 Cutting Machine lor the Physically Handicapped 

17 Dish Washing Machine 

18 Time and Fuel Saving 

19 Mini Micro-Hydroelccu-ic Project 

20 Rural Fudge 

21 Hydraulic Robot 

22 Home Textile Printing 

23 Industry at Home 

24 Paddle-operated Low Cost Rice Mill 

25 Low Cost Refill Machine 

26 A new Model ot Loom lor the Physically Handicapiicd 

27 Spot Welding Machine 

28 How to make Refills 

29 Dye Prcpaiaiion and Procedure 


85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
S6 
86 
86 
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30 A Solar Furnace 86 

31 Air Generator 87 

32 Desalination by Electrodmlysis 87 

33 Multipurpose Machine for the Handicapped 87 

34 Telecommunication 87 

35 Intercom Set in Transmission System 87 

36 Household Washing Machine 87 

37 Plastics Extrusion 87 

3S Automatic Switch lor Electric Motor 87 

39 Washing Machine 88 

40 Innovative Water Lilting Pump 88 

41 Irrigation by Windmill 88 

42 Modern Hand Pump 88 

43 Ocean—the Friend Forever 88 

44 Electricity Irom Marine Water 88 

45 Energy Irom Tidal Power 88 

46 Harnessing Energy from Tides 88 

47 Marine Insuumentation in Ocean 88 

48 Innovative Measures lor Extraction ol Metals 88 

49 Hydro-Electric Power Station 88 

50 Jal Chain Crane 88 

51 Multipurpose Water Turbine 88 

52 Steam Ciane 88 

53 Hand-made Paper Board Slate 86 

54 Matchbox Industry at Home 86 

55 Tic and Dye and Batik Painting 86 

56, Manulacture ol Dyes 86 

57 Dyes, Retention Power ol Colours 86 

58 Indusmal Chemical Irom Prawn Shell 86 

59 Solar Candle Making Device 86 

60 Casip Roof and Tiles . 87 

61 Science, Technology & Industries 87 

62 Model ol Bombay High 88 

63 Extraction ol Petro-chemicals 88 

64 Extraction ol Metals trorn Ocean 88 

65 Wealth in Ocean 88 

66 Exiracuon ol Oils/Chemicals 88 

67 The World Beneath the Ocean 88 

68 Uses of Water 88 

69 Ocean Thermal Energy Conversion 87 

70 Saving and Satety Machine 87 

71 Udyogon Ki Suraksha 87 
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72. Holocausts by Starwars 

73 Manufacture of Cement g 5 

74 Landmarks Of Science 

75 BiO'Battenes from Leaf, Stem, Potatoes 89 

76 Oil Drilling Rig g 9 

77 Multipurpose Hearth , g 9 

78 GeO'Thermal Electric Plant g 9 

79. Multipurpose Hearth 89 

80 Energy of the Future 89 

81 Solar Cooker 89 

82 High Efficiency Wind Operated Dynamo 89 

83 Electricity From Sea Waves §9 

84 Ocean Thermal Energy Converter 89 

85. Gramm Vidyut Jantra 89 

86 Electricity from Sea Waves 89 

87 Automatic Switching of Street Light 89 

88. Solar Water Heater 89 

89. Tiacking the Sun for Solar Energy 89 

90 Production of Thiokol Rubber 89 

91 Machine for Lifting Ground Water 89 

92 Computerised Weatherman 89 

93 Importance of Lasers in Today’s World 89 

94 Count Down 89 

95. Non-stop Railway 89 

96 Computers 89 

97 Semiconductor Idenufication, Testing and-Analyser (SITA) 89 

98 Multipurpose Rural Mill Project 90 

99 Paddy Thresher and Water Drawing Machine 90 

100. Silk Rearing Cycle and Industry 90 

101 Collapsable Turbine Generator 90 

102 Saving Energy Device 90 

103 Imaginative Hydro-Electnc Generator 90 

104. Nuclear Power Plant 90 

105 Renewable Source of Energy 90 

106. Solar Cooker 90 

107 Tent Solar Drier 90 

108 Thermal Plant 90 

109 Happy Home 90 

110 Steam Engine with New Technology 90 

111 Wealth from Water Hyacinth 90 

112 Waste Plastic Plant 90 

113 Auto-Wheeler Project 90 
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114 Re-alivmg Machine 90 

115 Separation of Wasteful Products from Industrial Fuel and Water 90 

116 Recycling of Paper 90 

117 Thread Winding Charkha 90 

118. Bed Carpet 90 

119. Agni Missile 90 

120 Jagriti Rural Lathe Machine 90 

121 Emergency Hydro Trojlcy 90 

122 Simple Safety Device for Industries 90 

123 Thermocole Cutter 90 

124, Multipurpose Machine for the Handicaped 90 

125 Weight Balancing Capacity 90 

126 Jump form system of Tall Structural Construction 90 

127. Hi-Fi Colour Light by Computer Process 90 

128. Head Light Warner 90 

129. Celestial Lamp 90 

130 Flexible Railway Bridge 90 

131 Radar ' 90 

132 Electronic Revolution in India 90 

133 Vacuum Pump 90 

134 Automatic Ram Gauge with Time Indicator 90 

135 Time Recording Ram Gauge 90 

136 Integrated Fertilizer Complex 90 

137. An Ideal Automobile for India 90 

138 Swachalil Rail Safety System dO 

139, Remote Control System 90 

140 Electronics to Prevent Train Collision 90 

141, Reclamation of used Engine Oil 90 

142 Aiito-Revcrsc Tram 90 

143 Automatic Water Level Signalling Railway Bridge 90 

144, Easy Computer 90 

145 Conversion of Mechanical Into Electrical Energy 90 

146 Potter’s Wheel 85 

147 Charkha Changer 85 

148 Security ropm 85 

149 Production of Torch Coll, Novel Method 85 

150 Handmade Cyclostlyc Machine 85 

151 Gelatine Duplication 85 

152 Improved Mechanical Gnnder 85 

153 Threshing Machine for the Handicapped 85 

154 Machine for Paper Bowls & Plates 85 

155 Vegetable Cutter 85 
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156 Grinder 85 

157 Domestic Mixy 85 

158 Gnnder with Cutter §5 

159 Labour Saving Curd Chumer 85 

160 Design of House Which Floats During Floods 86 

161 Modem Potter’s Wheel 86 

162 Kattha Making 86 

163 A new Model of Loom for the Physically Handicapped 86 

164 Handlooro (Home Made Weaving Machine) 86 

165 Cotton Spreading Machine 87 

166 Fibre Twisting by Improvised Gandhi Charkha 87 

167 Paddy Thresher ' 87 

168 Churning Machine for the Handicapped 87 

169 Handloom for the Handicapped 87 

170 Pesticide Sprayer for the Handicapped 87 

171 Transport and Communication 87 

172, A Modem type Dhcnki 87 

173 Automatic Fire Bell and Fire Extinguishing Instrument 87 

174 Photo Connection 87 

175 Thread Milking Machine 87 

176 Home Made Portable Sprayer 87 

177 Marble Processing Plant 87 

178 Two-in-One Warping Drums 87 

179 Phundrel Machine 87 

180 Husking (Paddy) Machine 87 

181 Automatic Flush System 88 

182 Improvised Air Cooler 88 

183 Scicniihc Kitchen 86 

184 Fire Proof Construction Materials 87 

185 Vigyangi Longnik 87 

186 Earth Quake proof buildings 87 

187 Wntting Board for the Handicapped 87 

188 Cleano u-rogo-Dnnko Capacitor 88 

189 Bamboo Water Filter 88 

190 Purification of Water from River, Canal, Pond 88 

191, Leg-Operated Potter’s Wheel 89 

192, Multiuse of Wind Energy 89 

193 Marble Cutter 

194 Portable Tricycle for the Handicapped 89 

195 Jib Crane 

196 Improvised Duplicator 

197 Auto Protector of Bank Robbery 89 
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198 Paint Sprayer for Multiuse/Pressurc of Air gg 

199 Simple Safety Device for Industries 90 

200, Threc-In-One for a Disabled Person 90 

201, Modern Electric Chuck (Potter’s Wheel) 90 

LIST OF "EN" EXHIBITS DURING 1985-90 

1 Biogas from Non-Ediblc Agriculture Waste 85 

2 Waste Rice Husk into Black Gold 85 

3 Village Cottage Industnes 85 

4 Charcoal Room Heater made from used up Diesel oil Filter 85 

5, Scientific Chulha 85 

6 Multipurpose Steam Plant 85 

7 Room HeaterAVater Heater Cum Cooking System 85 

8 Electricity from Sea Waves 85 

9 Production of Torch Cell by Novel Method 85 

10 Biogas from Domestic Waste 85 

11 Solar Water Heater 85_ 

12 Sewage Treatment & Energy Recycling 85 

13 LPG Consumption Measuring 85 

14 A Fireplace that Saves Fuel 86 

15 Bati Cooker 86 

16 Saving of Energy & Work 86 

17 Black Oil Burner (stove) 86 

18 Solar Drier 86 

19 Six-in-One 86 

20, Domestic Mixy 86 

21, Generation of Electricity 86 

22 Efficient Oven ’ 86 

23 Low Cost Energy Saving Burner 86 

24 Utilisation of Solar Energy 86 

25 Fuel Saving Hearth 86 

26 Multifuel Oven 86 

27 Light at Home 86 

28 Energy from Tides 86 

29 Auto-Helio-Cenric Solar Heater 86 

30 Wallclock Operated by Gobar Cell 86 

31 Production of Hydrogen from Ocean 86 

32 Mini Micro-Hydroelectric Project ^ 86 

33 Solar House Water Heater 86 

34, Windmill 86 

35 Combustible Gas Leakage Alarm 86 

36 Gas Leakage Indicator 86 
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37 

Panchachakra 

87 

38 

Energy from Biogas 

87 

39, 

A Solar Furnace 

87 

40. 

Energy from Swing 

87 

41 

Bioeleclricity 

87 

42, 

Air Generator 

87 

43 

ElecUicily from Non-Conventional Source of Energy 

87 

44, 

Wealth from Waste 

87 

45 

Churning Machine for the Handicapped 

87 

46 

Treatment by Vibrations 

87 

47 

Electricity from Leaf 

87 

48 

Labour Saving Curd Chumcr 

86 

49 

LPG Level Indicator 

87 

50 

Water Gas Stove 

88 

51 

Washing Machine 

88 

52 

Solar Energy 

88 

53 

Multipurpose Pressure Cooker 

88 

54 

Automatic Monar, Pestle & Alarm 

88 

55 

Irrigation by Windmill 

88 

56 

Canal Generator 

88 

57 

SoKir Watci Lilting 

88 

58 

Elcttncily Irom Marine Water 

88 

59 

Energy trom Tidal Power 

88 

60 

Electricity Irom Sea Waves 

88 

61 

Harnessing Energy trom Tides 

88 

62 

Generation of Elcctucity by Waves 

88 

63 

Electricity from Tidal Waves 

88 

64 

Floating Turbo Generator 

88 

65 

Electricity Irom Waves 

88 

66 

Energy Irom Tides 

88 

67 

Hydro-Electric Power Station 

88 

68 , 

A Simple Model of Hydro-Turbinc 

88 

69 

Paddy Crushing with the Help of Water 

88 

70 

Hydraulic Tareng 

88 

71 

Husking Machine Run by Water 

88 

72 

Water Clock 

88 

73 

Auto Water-Driven Rice Mill 

88 

74 

Vacuum Water Lilting Machine 

88 

75 

Uses of Hydfocnergy 

88 

76. 

Multipurpose Water Turbine 

88 

77 

Pipe Turbo Generator 

88 

78 

Water Fan 

88 

79 

Hydro Rice Crusher 

88 

80 

Electricity from Potatoes 

88 
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81, Boostcr/Coniputcr by Bioballery gj 

82 Steam Crane gg 

83. Solar Candle Making Device gg 

84 Supply oi Drinking Water g'j 

85 Hydroelectric Plant and Thermal Power Protect gg 

86 Watci Poses Challenges gg 

87 Device for Conveiting Sea Waves gg 

88 . Sea Wave Power to Mechanical Power gg 

89. Electricity lioin Tidal Energy gg 

90. Utilisation ol Ocean Tides gg 

91 Pradushan aur Urja Bharpur gg 

92 Multipurpose Hydel Project gg 

93 Canal Power House gg 

94 Multipurpose Steam Hearth gg 

95 Uses ol Water gg 

96 Bio-Battencs Irom Leal, Stem, Potatoes 89 

97 Rechargeable Solar Storage Battery 89 

98 Oil Drilling Rig 89 

99 Multipurpose Oven 89 

100 Multipurpose Hearth 89 

101 Geo-Thermal Electric Plant 89 

102 Electricity Generation Irom Atmospheric Pressure 89 

103 Jagriti Wind Mill 89 

104 Harnessing Eneigy from Waste 89 

105 Magneto Hydrodynamics 89 

106 Water Lifting Devices 89 

107 Wave Recorder 89 

108 Multipujpose Health 89 

109 Solar Stove 89 

110 Energy ot the Future 89 

111 Electricity Irom Ash 89 

112. Bio-EMF 89 

113 Electrical Energy from Wind Power 89 

114 Sohir Cooker 89 

115 High Efficiency Wind Operated Dynamo 89 

116 Electricity from Sea Waves' 89 

117 Harnessing Energy 89 

118 Automatic Tea/Coffee Making Device 89 

119 Mini Batteries from Leaves 89 

120 Cow-Dung Battery 89 

121 Improvised Water Heater 89 

122 Bio-EMF Devices 89 
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123 

Saving of Energy 

89 

124 

Electricity from Cow-Dung 

89 

125 

Ocean Thermal Energy Converter 

89 

126. 

Rust Cell 

89 

127 

Gramin Vidyut Jantra 

89 

128 

Harnessing Energy 

89 

129 

Electricity from Sea Waves 

89 

130 

Automatic Switching of Street Light 

89 

131 

Solar Water Heater 

89 

132 

Tracking the Sun for Solar Energy 

89 

133. 

Innovative Low Cost Winnowing and Husking Separator 

89 

134. 

Innovative Plough 

89 

135 

Auto-sower 

89 

136 

Seed Scatterer 

89 

137 

Machine for Lifting Ground Water 

89 

138. 

Electronic Water Tap 

89 

139 

Electronic Stick for the Blind 

89 

140 

Paddy Thresher and Water Drawing Machine 

90 

141. 

Collapsible Turbine Generator 

90 

142 

Saving Energy Device 

90 

143. 

Windmill Threshing Machine 

90 

144 

Irrigative-Hydro-Electric Generator 

90 

145 

Solar Distillator 

90 

146 

Energy 

90 

147 

Conservauon of Biochemical Energy 

90 

148 

Nuclear Power Plant 

90 

149 

Lifting Foils 


150 

Solar Air Conditioner 

90 

151 

Multipurpose Angithi 

90 

152 

Recent Energy Sources 

90 

153 

Renewable Source of Energy 

90 

154 

Solar Cooker 

90 

155 

Tent Solar Drier 

90 

156 

Thermal Plant 

90 

157 

Happy Home 

90 

158 

Steam Engine With New Technology 

90 

159 

Wealth from Water Hyacinth 

90 

160 

Bhojpur Dehati Fridge 

90 

161 

Electronic Organ-cum-Transmiiter 

90 

162. 

Sewage Also Serves 

90 

163 

Magnetic Weight Lifter 

90 

164 

Agni Missile 

90 
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165 Jagnti Rural Lathe Machine 90 

166. Emergency Hydro Trolley 90 

167. Automatic Photo Controlled Switch 90 

168. Water Harmonium 90 

169 An Ideal Automobile for India 90 

170 Conversion of Mechanical into Electricity Energy 90 

171 Multiuse of Wind Energy 89 

172 Pollution Free Chulha 90 

173 Solar Cooker 90 

LIST OF "EPH" EXHIBITS DURING 1985-90 
1. Biogas from non-edible Agriculture Waste 85 

2 Control of Water Polluuon ' 85 

3. Sewer Cleaning Machine 85 

4 Wealth from Garbage 85 

5 Sewage Treatment and Energy Reeyclingh 85 

6. Air Pollution Control Device 85 

7 Ayurvedic Chemistry 85' 

8 Electronic Cardiophone 85 

9 House-Fly Trap 85 

10 Extraction of Tulsi Oil 85 

11 Saral Gas Khad Plant 86 

12. Detection of Nicotine 86 

13. Eye Defects (A working Model)t 86 

14. Water Hyacinth Distillation Arrangement 86 

15. Air Refresher 86 

16 Mosquito Repeller 86 

17. Rural Toilet 86 

18 Coagulation of Smoke 86 

19 Improved Sanitauon 86 

20 House Fly Trap 86 

21 Smoke Precipitation 86 

22 Pollution Controller 87 

23 Prevention of Air Pollution 87 

24 Check of Pollution Caused by Automobile and Factories 87 

25. Electncity from non-conventional< Sources of Energy 87 

26, Water from Pnckly Source 87 

27 Desalination by Electrodialysis 87 

28. Chlorine Machine 87 

29. Cardiograph 87 

3Q, Insecticide Fogging Machine 87 

31 Electronic Breathalyser ' 87 
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32. 

Cookvng Gas Leakage Alarm 

87 

33 

Kymograph and the Heart 

87 

34 

Solar Energy 

88 

35 

Non-Wastage Public Supply Device 

88 

36 

Automatic Hygenic Water Tap 

88 

37 

Ion Exchange and Reverse Osmosis 

88 

38 

Water Pollution Plant 

88 

39, 

Effluent Treatment Plant 

88 

40 

Waste Water Treatment 

88 

41 

Treatment and Recycling of Polluted Water 

88 

42 

Removal of Fluoride from Drinking Water 

88 

43 

Automatic Flush System 

88 

44 

Recycling of Waste Water 

88 

45. 

Valveless Filtration Plant 

88 

46 

Latnne Cleaner 

88 

47 

Local Medicinal Plants—^Uses 

85 

48 

Mosquito Control by Mucilagenovs seeds 

85 

49 

Purification of Water 

86 

50 

Indigenous Medicine in Manipur 

86 

51 

Food and Health 

86 

52 

Food, Health and Nutrition 

86 

53 

Recycling of Dram Water 

86 

54 

Save Holy Ganga-Our Mother 

86 

55 

Recycling of Organic Waste 

86 

56 

Model of Modem Village 

87 

57 

Casip Roof and Tiles 

87 

58, 

Air Conditioned House for Common Mart 

87 

59. 

Planning of a Model Village 

87 

60. 

Bhojan, Vastra Evam Avas 

87 

61. 

Towards 21st Century 

8 ? 

,62 

Rural Refrigerator 

87 

63 

Supply of Drinking Water 

87 

64 

Analysis of Blood 

87 

65 

Aids, its Symptoms and Remedy 

87 

66 

Preservation Pot 

, 87 

67 

Snakes and Insects Repellant 

87 

68 

The Artificial Kidney 

87 

69. 

Laser and Health 

87 

70. 

Test Tube Baby 

87 

71 

Indigenous Material in Road Construction 

87 

72 

Prevention of Pollution of River 

87 

73 

Combat of Dust Pollution 

87 
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74 

Blood Circulation 

87 

75 

Water the Other Name of Life 

88 

76 

Water-Benefactor of Living World 

88 

77. 

Water Management, Pollution and Health 

88 

78 

Wise Management of Water 

88 

79 

Ocean Water Punfier 

88 

80 

Water Pollution-Its Causes 

88 

81 

Water Pollution Controller 

88 

82 

Best from Waste 

88 

83 

Innovative Technique of Treatment of Polluted Water 

88 

84 

Treatment and Recycling of Polluted Water 

88 

85 

Sources of Water Pollution 

88 

86 

Pollution Control System 

88 

87 

Pradushan Aur Urja Bharpur 

88 

88 , 

Sewage Plant 

88 

89 

Effect ot Water Pollution 

88 

90 

Water Pollution Removal Plant 

88 

91 

Prevention of Ground Water Pollution 

88 

92 

Polluted Water-Source of Fertilizer 

88 

93 

Purification of Polluted Water 

83 

94 

Analysis of Flouride 

88 

95 

Sea to Drinking Water 

88 

96 

Water Supply 

88 

97 

Water-Borne Diseases 

88 

98 

Cleano Irrgo-Drinko Capacitor 

88 

99 

Bambool Water Filter 

88 

100 

Bambool Cement Water 

88 

101 

Various Water Borne Diseases 

88 

102 

Water and Health 

88 

103 

Rapid Gravity Filtration Plant 

88 

104 

Innovative Technique of Treatment 

88 

105 

Water Purification 

88 

106 

Simple Method for Purification 

88 

107. 

Purification of Water from river, Canal and Pond 

88 

108, 

Water and Man 

88 

109 

Prevent Mosquito Breeding 

88 

no 

Purification, Supply and Uses of Polluted Water 

88 

111 

Hydrotherapy 

88 

112 , 

Rapid Filtering System 

88 

113 

Food, Health and Nutrition 

86 

114. 

, Chemosterhzation of Insects 

86 

115 

No Hallucination 

86 
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116 Comparative Study of Antacids gg 

117 Multipurpose Hearth g^ 

118 Harnessing Energy from Waste g 9 

119 Wave Recorder gg 

120 Solar Stove g 9 

121 Electricity from Ash g 9 

122 Cow-Dung Battery g 9 

123 Electricity from Cow Dung 89 

124, Harnessing Energy 89 

125 Garbage Incineration Plant 89 

126 Air Purifier 89 

127. Pollution and Preventive Devices 89 

128 Paryavaran Evam Prakriuk Stroion se Swachalit Vitaron Kendra 89 

129. Causes and Remedies of Pollution 89 

130 Atomospheric Dust Catcher 89 

131, Iron Dust Isolator 89 

132 Industrial Water Pollution 89 

133 Improvised Dialyser 89 

134 Low Cost Blood Pressure Apparatus 89 

135 Electronic Water Tap 89 

136 Electronic Stick for the Blind 89 

137 Electronic Cardiogram 89 

138, Parakh Nali Shishu 89 

139 Test Your Heart 89 

140 Electrostatic Food Grains Cleaner 89 

141 Respirometer 89 

142 Home Made Water Purifying Chamber 89 

143. Conservation of Biochemical Energy 90 

144 Pollution-free Chulha 90 

145 Solar Air Conditioner 90 

146 Wealth from Water Hyacinth 90 

147 Cosmetics and their Harmful Effects 90 

148 Air Pollution Control Chimney 90 

149. Electronic Mosquito Repellant 90 

150 Garbage Disposal 90 

151 Emergency Treatment at the Time of Accident 90 

152 Waste Plastic Plant 90 

153 Cleaning out Poisonous Gases of Tube wells 90 

154 Estimation of Pollution and its Remedies 90 

155 Blood Grouping Technique 90 

156. Re-aliving Machine 90 

157 Sewage also Serves 90 



252 

SCIENCE AND TECHNOLOGY EDITA 1 ION IIIROUGII 

ixiiiumoNs 

158 

Separation of Wasteful Products from Indusu-ial Fumes pnd Watci 

90 

159, Recycling of Paper 

90 

160 

Control of Pollution and Traffic Accident 

90 

161 

Beware of Pollution 

90 

162 

To Teach Immune System of Human Body 

90 

163. 

Automatic Water Distillation Plant 

88 

164. 

Solar Am Conditioner 

90 


LIST OF "CT" EXHIBITS DURING 1985-90 


1 

Bullock Cart 

85 

2 

Multipurpose Bullock Cart 

85 

3 

MagneUc Levitation Tram 

85 

4 

Elevator 

85 

5 

LED. Temperature Indicator 

85 

6 

Vehicle for the Disabled Person 

85 

7 

Intercommunication Set 

86 

8 

Modern Bullock Cart 

86 

9 

Easy Water-Lifting Device 

86 

10. 

Hovercraft 

86 

11 

Directional Microphone 

86 

12 

Telecommunication 

87 

13 

Automatic Dipper 

87 

14 

Gravity Transport 

87 

15. 

Indication of Danger on Bridges 

87 

16 

Traffic Controller 

87 

17 

Intercom Set in Transmission System 

87 

18 

Self Transport at Railway Crossing 

87 

19 

Rope Way 

87 

20. 

Floating Space Station 

87 

21 

Saviour De Agro Product 

87 

22. 

Load Checking System 

87 

23 

Cordless Musical Telegraph 

87 

24 

Electronic Magic Bell 

87 

25 

Operauon of Lift by Water 

88 

26. 

Jal Chalit Crane 

88 

27, 

Steam Crane 

88 

28 

Satellite Communication 

85 

29 

Salyut-7 

85 

30 

Colonisation of Moon 

87 

31 

Safety at No Cost 

87 

32, 

SLV-3 

87 

33 

INS AT-IB 

87 
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34 

Satellite Communication 

87 

35 

Electronics Aeroplane 

87 

36 

Transmission of Light Via Optical Fibre 

87 

37 

Centralised Tram Control System 

87 

38 

Digitogram 

87 

39 

Water Poses Challenges 

87 

40. 

Slurry System 

88 

41 

Internal Transportation 

88 

42 

Milestones of Communication 

87 

43' 

Removal of Soil 

89 

44 

Silent Signalling 

89 

45 

Innovative Transport Management System 

89 

46 

Magnetic Suspension Tram 

89 

47 

Working of Telephone 

89 

48 

Sandcsha Vyavahar Mam Sangam 

89^ 

49 

Load Control System for Weak Bridges 

89 

50 

SLV-3 

89 

51 

Easy Shunting Device 

89 

52 

Traffic without Accident 

89 

53 

Radar 

89‘ 

54, 

Radio Transmitter and Radio Receiver 

89 

55 

Jib Crane 

89 

56 

Count Down 

89 

57 

Working Model of Crane 

89 

58 

Television Relay System 

89 

59 

Accident Free Railway Crossing 

89 

60 

Communication 

89 

61, 

How to Make Unmanned Rail Crossing Safer 

89 

62 

Telecommunication 

89 

63 

Robot 

89 

64 

Principle of Railway Track 

89 

65 

Non Stop Railway 

89 

66 

Voice Scrambler 

89 

67 

Electronic organ-cum-transmitter 

90 

68 

Auto-wheeler Project 

90 

69 

Bullock Cart with Rolling Balls and Brake 

90 

70 

Magnetic Weight Lifter 

90 

71. 

Agni Missile 

90 

qr, 

Audio Letter Box 

90 

73 

Transmission of Message 

90 

74. 

Transport and Communication 

90 

75 

Aulomauc Water Storage m Train Coaches 

90 
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76, Flexible Railway Bridge 

77, Two-way Telephone 

78 Long Distance Message Communicator 

79 Radar 

80 Electronic Revolution m India 

81 Transmission Through Satellite 

82 Ideal Automobile for India 

83 Swachalit Rail Safety System 

84 Remote Control System 

85 Gravitational Transport 

86 Electronics to Prevent Tram Collision 

87 Auto-Reverse Train 

88 Automatic Water Level Signalling Railway Bridge 

89 Easy Computer 

90 Telecommunication 


90 

90 

90 

90 

90 


OOSOOOOOOOO 
On On ^ On On On On On On on 
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Preparations in Advance/Solutions to Problems (given on) pages 

I. Initial Problems 

(1) Look at the titles of exhibits displayed during the six years in 
pages 3-7 Try to appreciate the innovation in li exhibits mentioned in 

I, Also examine the trend and sections 2 and 3 of chapter I You will 
certainly be able to identify what you are looking for 

(2) Surely you are the person who can do it. 

(3) Start working in your area of mterest Try the simplest exercises given 
in Chapter III This will give you some confidence. Gradually take up fnore hands-on 
activities You will find that you are not alone 

(4) You are to tell your teacher and parents your difficulties 

(5) Keep on dreaming, note down your ideas so that those are not lost. Try simple projects 
on the lines of titles of projects given in pages... 

(6) Besides taking help of your teacher, consult all repair shops, technicians and craftsmen 
in your locality Everybody will help you. 

(7) If you take interest, your progress with the tools will be very fast. 

II. Problems of Execution 

(8) Ask questions about all materials of construction around you; get 
answers from your teachers and elders Notice the matenals and 
constructions of doors, windows, tables, chairs etc 

(9) , (10) and (11) Take up willi your teacher again and again Take help 
of local craftsmen. 

(12) This IS quite natural; don’t stop till you are satisfied. 

(13) Read safety precautions and fust aid carefully in Chapter HI 

(14) Nobody on earth is expected to get a better result of the fust attempt 
without taking help, of any expert. You are on the path to success 

in Problems of Transportation 

(15) Construction should be modular so that individual parts can be packed 
separately (you can observe how an electric fan is packed before 
transportabon) See that each packing is small enough to be earned in 
a bus Ideally the maximum size of one packing should be limited to 
the space under the seat of a bus 

(16) Delicate parts are to be embedded in a thermocole sheet so that there 
IS no room for movement of the parts The sheet is to be packed 
subsequently 
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(17) Use transparent perspex in place of glass wherever possible. Tiy to buy best quality 
glassware i e. test tubes, beakers etc of ‘Borosil’ make (18) Already discussed at (15) 
(19), (20) & (21) It IS forbidden to transport inflammable materials Idee petrol, kerosene, 
spirit, films, gun powder etc. Acids and a few other chemicals which are either hazardous 
or can cause rire(when in contact with some other substances) are also not to be transported 
at any cost, plan your exhibit keeping this limitation m mmd However, the exhibition 
authorities might be able to arrange some of those for you loc.ally You are to write to 
them m advance 


IV. Problems During Display 

(22) This happens quite frequently This is due to the fact that dunng 
Its trial you have not run your worbng model continuously for 3 hours 
or more 

(23) You have to share the load of spoken words evenly with your fellow 
students or you might like to use a tape recorder The best course would 
be to communicate through written words and picture Remember that 
a picture is worth ten thousand words 

(24) Carry medicines which you generally take Consult the doctor at site 

(25) , (26), (27) Already discussed at (23) It appears that your exhibit 
IS very popular Arrange a rope or barrier to avoid stampede The visuals 
should be large enough to 1^ seen at least from 3 metres 


V Problems in Exhibition Pavilhon 

(28) Generally electric connecuon to individual tables are not proper. 
The common faults are thin sue of wire, no earth wire, no conduit, old 
wire having no insulation at many points, loose plugs etc These are to 
be looked after by the organisers, but you are to bring these to their notice 
Safety precautions against electnc shock and short circuits, first aid etc. 
are outlined in chapter.. 

(29) Adequate illumination without glare to anybody has to be ensured 

(30) The organisers are to be requested to keep the volume of PA system 
low enough to avoid interference in presentation. Chosen instrumental 
music at an appropnate low volume may be played to make the 
atmosphere cheerful 

(31) Hazardous experiments with inflammable materials are to be banned 
by the organisers. Open flames should also not be allowed Sufficient 
iue fighting equipment should be made available near each stall by the 
organisers 

(32) Never compromise safety Faults on the live wire are attended by the site electrician 
Take his help as much as possible. If the circumstances compel you to repau connections 
with live wire, do it with the help Of your teacher or electrician quietly after temporarily 
closing your counter 

(33) You are to strictly abide by the instructions of the organisers 
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(34) Make sure what you are dnnking is really potable The best course will be to fill your 
own water bottle when you are comuig to the pavihon. 

(35) As far as possible your exhibits should be designed to run on mains as well as battery. 
In case of power failure, alternative power supply from generator is to be arranged by the 
organisers. 

(36) The exhibits are to be covered when you leave them in the evening. 

(37) Practise how to assemble and dismantle in your school before leaving for the exhibition. 

(38) Preserve carefully all packing materials and tools when you unpack on the first day 

(39) If you need other’s help, request him much in advance. 

(40) Your labour and ideas will be lost if the exhibit is not properly displayed m your 
school Display it in a suitable place in the school .with the help of your teacher. 
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I. List of Contents of the Mini Tool Kit 

1 Vice 

Jaw—40mm x 9 mm, 
maximum jaw opening—40mm, 

Clampable to table top of thickness from 10 mm to 40 mm. 
matenal—cast iron, 

weight—675 g approx. Size when unscrewed-130 mm x 150 mm x 40mm 1 Nc- 

2 Half Round 

Wood Rasp* 150 mm with handle 1 No 

3. Multitool body 1 No 

4 Carpentry saw to be used with 3 above 

length ■ 210 mm, 3 teeth per cm, tapering width 30 mm/15 MM 1 No 

5 Carpentry chisel, 6 ram bit width, 65 mm long 

to be used with 3 above 1 No 

6, Screw driver, 4 mm bit width, 65 mm long to be used 

with 3 above 1 No 

7. Triangular file, 100 mm, to be used with 3 above 1 No 

8 (a) Collet, capacity to hold drills upto 6 mm dia, to be 

used with 3 above 1 No 

(b) flat drills - 2 Nos 

9. Junior hacksaw 
Length-240 mm 

of dia. frame rod~6 mm nickel plated,-to hold blade size of 150 mm 
X 6 mm 1 No 

10 Cutting blades, steel, 150 mm x 6 mm 4 Nos 

11. (a) Hammer with handle, wt-160g 
handle 6 mm sq. x 185 mm long m.s. 

(b) pm (c) wire suspension (d) pan 1 each 

12 Tin cutter cum pliers, 200 mm 1 No 

13. Bicycle wrench, 150 mm 1 No 

14 Steel ruler, 150mm 1 No 

15. Divider, 100mm 1 No 

16. Centre punch, 75 mm long to be used with 3 above INo 

17. Magnet (femte) 18 mm x 10 mm x 5mm 1 pair 

18 Soldenng Iron, 25 watts 1 No 

19 Connecting wires with crocodile clips 

—200 mm long 3 Nos 

—300 mm long 3 Nos 
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20 

Cell holder for two R-6 cells, Plastic body, brass/copper terminals (plated) 1 No 

21 

Polyfab bag 320 mm x 250 mm 

1 No 

22 

Container box 270 mm x 175 mm x 80 mm, 28 swg, 
empty weight 800 g approx 

1 No 

CONSUMABLES 


23. 

Wood screw 30 mm 

2 Nos 

24. 

Wire/ply nails assorted 

25 g 

25. 

Sand paper 210 mm x 140 mm 

INo 

26. 

Emery paper 100 mm x 75 mm 

1 No 

27. 

Soldenng wire 

5g 

28 

Soldering paste 

Ig 

29. 

Dettol in S ml plastic bottle 


30 

Cotton surgical 

10 g 

31 

Grease 

20 g 


Additional items to be procured locally by the user and placed in the kit 

1 Cell 2 nos. each 14 mm dia x 50 mm long, 1. 5V, R-b 

2 Torch bulb 1,5 V, Screw type with holder having terminals 

3. Three pm plug for the soldenng iron 

4. Fevicoi bottle (small) 

5. Steel knife, 75 mm long blade with rounded tip (should not be very sharp) 

6. Battery eliminator. 

7. Oil stone, 15 mm x 25 mm x 100 mm (approx) in a wooden hccL 

8 Brush, 50 mm 

9. Small lock and key ( 

List of some handtools to be procured locally when students have mastered the given 
handtools and desire to take up more complicated projects 

1 Twist dnlls from 3 mm to 6 mm 

2. Set of metal working files 

3. Hacksaw 

4. Adjustable wrench, 150mm 

5 PlieM 

6 Inside and outside caliper, 

7 Try square 

8. Carpentary planer’s 

9 Vernier cahpdr 

10 Electrician tool (having functions of wire stopper, cutter, screw drive cnmper and 
wire looper in one tool). 
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1. Pldne 225 mm 

2. Carpenter’s saw 300mm 

3. Tendon saw 300 mm 

4. Firmer chisel with handle—19 mm 

5 Bevelled chisel with handle—12mm 

6 Mortise chisel with handle—6 mm 

7 Half round bastard file with handle— 250 mm 
8. Vice with Lab Stand rod, boss head and Clamp 
9 Hand dnlhng machine,. 6 ram 

10. Twist drill bit, H.S S 5 mm dia 
11 Screw driver with handle 100 mm 

12, Flat file with handle 250 mm 

13, Flat file with handle 150 mm 

14, Half round file with handle 150 mm 

15, Round file with handle 6 mm dia, 150 mm long 

16, Tnangular file with handle 100 mm 

17, Hacksaw 300 mm with (|i) collapsible frame, adjustment 
screw and nut, handle (b) 3 blades. 

18 Junior Hacksaw with 6 blades 

19 Multitool 

20 Ball pein hammer with handle 225 g 

21 Combination side cuttmg plier, 150mm 
22. Soldenng iron 25 W with plug 

23 Electrician’s tool 

24 Centre punch 

25 Scnber 

26 Inside caliper—150 mm 

27, Outside caliper—150 mm 

28, Protractor 100 mm 
29 “ Divider 150 mm 
30, Steel Scale 150 mm 

31 Try Square 150 mm 

32 Vernier cal-liper 0-150 mm 

33. Ammeter 0-lmA 

34, Pair of connecting leads for ammeter (black and red) 800 mm long. 
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35 Thermometer (-10" to lOO'C) with case 

36 Postal balance capacity 250 g 

37 Magnifymg glass, f.l. around 100 mm, 50 nun diameiie 

38 Measuring cylinder 100 ml 

39 Knife 12 mm x 100 mm 

40 Brush 50 mm 

41 Oil stone 12 mm x 12 mm x 100 mm (smooth) 

42 Sewing needle 100 mm—3 Nos 

43 Crocodile clips—6 Nos 

44 Terminals for electric circuits—1 dozen 

45 Nails 18 swg, 25 mm - 50 g 

46 Nails 18 swg, 12 mm - 50 g 

47 Wood screw 18 mm long ■ 50 pieces 

48 Machine screw flathead, M3 with nut and washer 20 mm long - 20 pieces 

49 Flat head aluminium nvet 3 mm dia, 6 mm long 50 pieces 
,50 Flathead Aluminium nvet 15 mm dia, 6 mm long 50 pieces 

51 Emery paper medium ■ 1 sheet 

52 Sand paper fine - 2 sheets 

53 Insulating tape 

54 Cellotape 

55 Soldering wire with paste 

56 Polyfab tool bag 

57 Kit box with lock and key 

58 Bandage ■ 40 mm width -1 small roll 

59 Absorbent cotton wool -1 small roll 

60 Dettol ■ 1 small tube ' 
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List of Items in the NCERT Science Van 


SI Description Quantity 

No 


1, Projection screen in metal container mounted on tnpod stand 1 

2 Projector film (16 mm) with extension speaker, transformer and 

other accessories 1 set 

3 Slide-cum-film stop projector (35mm) 1 

4 Casettc tape recorder 1 

5 CasetK tapes, C-60 (60 minutes) 6 

6 A set of 20 rock specimens 1 set 

7. A set of 31 Indian minerals 1 set 

8. A working model consisting of four glolies 1 

9 A set of charts 24 

10. Roll'up black board (plain) 1 

11 Roll-up black board with graph 1 

12. Folding chair (Steel) 1 

13 Table (transparent top) 1 

14 Murah (straw cushioned puffy) * 1 

15 Alarm clock 1 

16 Kerosene lantern 1 

17 Plastic bucket (15 litres) 1 

18. Mug (plastic) 1 

19 First-aid box 1 

20 ' Microscope (high poweredy 1 set 

21 Microscope kit 2 

22, Geography kit 1 

23 Star and satellite finder 1 

24, Polaroid light study kit 1 

25, A mollel of eye kit 1 

26 A model showing persistence of vision 1 

27. A model of I.C. engine 1 

28 A model of steam engine ' 1 

29 Model of siren 1 

30. Polythene container (6 lit es) 1 

31 Polythene container (10 I'lres) 1 
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32 Electronic educational kit 1 

33 Intercom set (with master and slave) 1 

34 Biological models (human torso, etc) 15 

35, Crooks radiometer 1 

36 Acid accumulator 1 

37 Spherometer model 1 

38 Micrometer model 1 

39. Tools (workshop tools, engme tools, electneal tools, 

generator tools, etc 50 pieces 

40 Searchlights 2 

41 Torch (3 cells) 1 

42 Canvas canopy I 

43. Canvas tent 1 

44 Slides 200 

45 Film (educational), 16 mm 5 reels 

46 Wash basin 1 

47 Water tank 1 

48 Centnfugal pump with tubing and foot valve 1 

49 Motor 0.18 kW pump with casing 1 

50 Wooden box (back to dnver's seat) 2 

51 Science kits (a) primary science 1 

(b) Physics I and II 2 

(c) Physics III 1 

(d) Biology composite 1 

(e) Chemisity demonstration 1 

52, Demonstration platform on wheels 1 

53 Switchboard with cord 2 

54 Bulbs 6 

55. Working table (adjustable) 1 

56 Generating set with exhaust manifold Vijkar President, M/C No 123 

Generator . 2kW 1 set 

57 Educational toys (assorted) 

58 Fan (small model) 1 

59 Books, literatures and leaflets 60 

60 Jeep (Mahindra & Mahindra) 1 

Chassis No (FC-160) 

Sr No. 7303298-F 
Engine No 7303298-F 

Serial No. 109451, Year 1973 , 

(a) Spare stepney (complete) 1 

(b) Fitted with shding glass pamuon 1 pair 

(c) Fitted with hinging boards 
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(d) Fitted with compartments on two sides 

(e) Long box with hd 

(0 Rails and guides on top. 
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Communication Materials Used by Bharat Jan Vigyan Jatha 


Slide Shows 

INTRODUCING THE UNIVERSE* 30 slds, 30 mins Aspects of Astronomy about earth, 
solar system, sun, stars, galaxies etc 

EVOLUTION OF MAN, 30 slides, 20 mins. The story of evolution 
TECHNOLOGY AND SOCIETY* 70 slides; 30 mins Development of tools, implements 
and machines down the ages hnked to the needs of society and the effect of their use on 
society 

MAN AkND ENVIRONMENT; 70 slides, 30 mins The condition of our environment 
-forests, nvers, oceans, air-and the means to keep them clean 
UNDERSTANDING FORESTS* 70 slides; 30 mins How forests develop and thnve, their 
importance-a bunch of trees is not a forest 

HEALTH AND DISEASE 125 slides, 60 mins all 3 separate shows on Diarrhoea 
Nutntional diseases and Leprosy what, how, why and wherefore 
ON PEACE 100 slides, 40 mins The Arms Race since Hiroshima, the setback ui 
development, potential effects of nuclear war: aims race or human race’ 

FOOD ADULTERATION* 60 shdes; 20 mins Dangers of, and how to detect it 
WOMEN AND REPRODUCTION 30 slides, 20 mins Exphcabon of biological processes 
^^d mechanisms, and focussing on erroneous beliefs and practices 

Video Films v 

DARKNESS OF A THOUSAND SUNS: 25 muis On the horrors of Nuclear war and misuse 
of science, on the arms race-by whom and why-on the global peace movement and the 
need to be part of it 

HEALTH AND SOCIETY. 30 mins On the scale and scope of ill-health and disease m 
India, on their social roots and therefore social measures against them The knowledge 
exists* but can we revise health for all by 2000 AD"? 

•STILT-FOOTED: 25 mins On dependence on borrowed technology In Indian Industry, 
the need for realising our potential and “walking on our own feet’’, (some other films, 
.while not made for the Jatha will also be used in local programs.) 

Poster Exhibitions 

SCIENCE THROUGH THE AGES* 30 panels— A bnef historical overview of major 
scientific Inventions and discoveries from ^arly Stone Age tools to modem rockets and 
nuclear power plants f 

INDIAN SCIENTISTS: 30—panels portraits of great contributors to science In India, from 



266 


SCIENCE AND TECHNOLOGY EDUCATION THROUGH EXHIBlTTONi, 


ancient to modern times, with bnef description of their work 

MILKY WAY TO MAN 40 panels—Evolution of the Universe and the evolution of human 

kind 

COMMON HEALTH PRACTICES' 30 panels—Analysis of prevalent misconceptions 
about health and treatment of ailments, focusses on the common cold, on Injections, on 
tomes and “health foods” 

WHAT IS SCIENCE 30 panels—An Imaginative portrayal of the scienafic enterprise and 
attitude, their objectives and methods. 

DARKNESS OF A THOUSAND SUNS a photo-essay on the nuclear war-danger in atlas- 
size booklet-an invaluable resource-book. 

Toys, Kits and Models 

Microscope with projector Telescopes (Rack and pinion and small drawer,) Bead 
dissection/projection Microscope 
Sundial kit 
Sextant kit 

Star Clock, Star and Satellite path-finder, periscope, Stroboscopic toys + 10 Cards, Magnetic 
Compass, Mage Hemis 3” dia. Optical experiment kits and lenses Ceramic and Rubberised 
Magnet sets Teleidoscopes (kaleidoscopes that see out), Optical illusion kits and chart 
Obedient Balls, Submarine and hovercr-fi models, 20 & 45 cm Wingspan gilders 
(hand/catapul). Hot-air balloon kit (pre-cut & AI foil). Gyro toys. Big Rubber B^loons 
(Meteorological), Coil spring, Fresnel Lenses kits, Wind mill working models (sail with 
pumpl 

* 

NonMember Organizations 

A.P. Yigyan Parishad * Arogya Dakshata Mandal (Mah) * Assam Science Society * Centre 
for Social work and Research (Tri) Delhi Science Forum * Doon Science Forum (U P) 
+ Eklavya (M P) * Gujarat Vigyan Sahitya Sabha * Haryana Vigyan Manch * Himachal 
Vigyan Manch * Karnataka Rajya Vijnana parishad * Kerala Shastra Sahitya parishad * 
Lok Vidnyan Sangatana (Mah) * Madhya Pradesh Vigyan Sabha * Marathi Vidnyan 
parishad Medical Science Foium (Bih) * Paschim Banga Vigyan Manch (WB) Peoples 
Health Forum (Punjab) * Pondicherry Science Forum * Praja Chaitanya Vedica (A P) * 
Tamil Nadu Sceince Forum * Tripura Science Forum * Vigyan Prachar samity (Orissa) 
Federation of Medical Representatives Associations ot India * National Association of 
Indian Doctors for Prevention of Nuclear War * 

NaUonal Cenfederation of Officers Associations of Central Public Sector Undertakings 


Source’ NCSTC 
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Slide Sets 

The following slide-sets which were used during BJVJ in 1987 are now available 
from NCSTC With each set, a script in English of the slide show would also be available 
The subjects and numbers of slides in the sets available are as follows 



Subject 

Number 

Cost (In Rs) 

1 

Man and Environment 

65 

227 50 

2, 

Leprosy 

36 

12600 

3, 

Into the Cosmos 

65 

227 50 

4. 

Diarrhoea 

10 

14000 

5 

Disease ot Nutritional 
Deficiency 

48 

168.00 

6 

Women’s Reproductive 
System 

30 

105.00 

7, 

Understanding Forests 

55 

19250 

8 

Man and Evolution 

20 

7000 

9 

Food Adulteration 

60 

21000 

10 

Technology and Society 

79 

276 50 

11 

Science for peace 

79 

276 50 

Pacbng 

and transportation charges are included in the 

prices listed above 


“Method of Science” Exhibition 

The Hindi and English versions of the 76-panel, “Method ot Science” exhibition, 
devised by Eklavya, Bhopal (MP), are now available in two models (one is portable, the 
other IS a sturdier, with panels on hard/card board, and metal stands, more of a permanent 
iype) on the pnces given below, 

Normal Price Subsidf to 

Voluntary 

agencies 

i) Portable Version ■ Rs 415 . 50% 

ii) Sturdier Version' Rs 6,000 20% 

Packing and transportation charges will be extra as per actuals One copy of the bilingual 
booklet on exhibition is sent free with the portable version and five with the other 


version. 
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Publications; 

Method of Science Rs. 25 00 

(bilingual booklet on exhibition) 

DO-IT-YOURSELF SERIES 

Leaf Zoo Rs 10.00 

Pump from the Dump Rs. 10.00 , 

Toy Joy. Rs 15 00 

Low Cost Experiments (under 

preparauon 

Please send payment m the form of Demand Draft drawn in favour of ‘ ‘ Vigyan Prasar’ ’ 
New Delhi payable at the Union Bank of India, Safdarjung Development Area Branch, 
New Delhi-110016 to Accounts Officer, Vigyan Prasar, Department of Science and 
Technology Bhawan, New Mehrauli Road Delhi-110016. 

Copies of NCSTC Films 

(a) Video- cassettes copies in VHS formal of the following award winning NCSTC 
fillms are now available from ET & T sales outlets 

1. C V Raman The Scientist and his Legacy (43 Min.) 

2 The Enigma of Srinivasa Ramanujan (36 Min.) 

(b) VHS copies on 13 cassettes (one for each episode) of NCSTC’s widely acclaimed 
Hindi film senal on the history of science and technology m the Indian subcontinent, Bharat 
Ki Chhaap, are now also available The 13 titles are 

Bhariat ki Chhaap- 1 Introduction (51 min.) 

Bhanat ki Chhaap- 2 . The Stone Age (52 min) 

Bhariat b Chhaap- 3 • The Harappan Civilisation (54 min) 

Bhanat b Chhaap- 4 The Iron Age (51 mm) 

Bhariat ta Chhaap- 5 The Age of Codification (51 min) 

Bhariat b Chhaap- 6 Ayurveda and Astronomy (53 min) 

Bhariat b Chhaap- 7 • Mathematics and Temple Architecture (50 min.) 

Bhariat b Chhaap- 8 Pre-Mughal and Mughal (52 min) 

Bhanat b Chhaap- 9 The Early Colonial Penod (51 mm) 

Bhanat b Chhaap-10 Impact of the Industrial Revolution (55 mm.) 

Bhariat b Chhaap-11 ’ The Freedom Struggle and The New Physics (50 min) 

Bhanat b Chhaap-12 ; Independent India (54 min) 

Bhariat b Chhaap-13 Conclusion (48 min) 

The cost of each cassette is Rs. 105/- C S T, Packing and transportation charges will 
be extra as per actuals Contact any of the Electronics Trade and Technology Development 
Corporation Ltd (ET & T) outlets near you for further imformation 
Source NCSTC 



Appendix-VIO 

Setting up a Ham Club Station 


- In one of our previous issues (Number 11, December 1989), we had outlined our scheme 
for promoting Ham (amateur) radio activity m the country The idea was to develop a net 
work of amateur radio stations coordinated by NCSTC. The State Councils/Departments 
of Science and Technology of all the States/union territories had expressed enthusiasm 
and willingness to participate in and promote this activity in their respecbve States Such 
efforts would generate interest in this exciting scientific hobby as well as in science and 
technology in general. Here, we will bnefly outline the steps and actions required for the 
establishment of a Ham club station, and for conducting related activities. 

Basic Requirements 

Ham radio is basically a hobby. A Ham station can be established by any individual 
possessing a valid Amateur Station Operator’s Licence (ASOL) issued by the Ministry 
of Commumcauons, Government of India To obtain an ASOL, it is necessary for an 
individual to pass an examination, conducted by the Ministry of Communications, that 
includes topics such as basic radio theory, rules and regulations, and communicauon through 
'lorse-code A Ham station can also be established by an amateur radio sxieiy, a club, 
a school, a college, an institute, or a university in India; only, the secretary or the officer- 
in-charge of a station must necessarily be a radio amateur or a Ham himself/herself. The 
officer-in-charge of a club station should hold ^valid Grade-I ASOL 

The requisite application forms for establishing an amateur radio club station, can 
be had from the Assistant Wireless Adviser, Government of India, WPC Wing, Ministry 
of Communications, Sanchar Bhavan, 21 AshokaRoad, New Delhi-110 001. The lollowing 
enclosures must accompany the completed application form, m order to establish a club 
stabon 

(i) A copy of the constitution of the amateur radio society/club, 

(ii) Aims and objecuves of the society/club, 

(ill) Names of the office-bearers of the Society/club; 

(iv) Mode of operating the society/club including its normal hours of work, 

(v) Parbculars of the apparatus to be used, 

(vi) Particulars of the authonsed official of the society/club m whose favour the licence 
is desned, alongwith attested copies of his birth and nationality certificates, 

(vn) An attested copy of the individual ASOL of the authonzed official who would 
act as the Officer-m-charge of the club station, 

(viii) Minutes of the meeung held for establishment of an amateur radio club, including 
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a record of the decisions taken therein legardmg the name of the proposed 
society/club nomination ot ifs Precdent, Secretary, Treasurer and the Members 
of Its Executive Co ' ^and 

(ix) A Demand Draft fo: ifs 100/- towards the bcence fee for 5 years in favour of 
the Pay & Accounts Officer (Secretanat), Department of Telecommunications, 
New Delhi 

Setting up a Club Station 

Once a licence has been issued by the Ministry of Communications a club station 
can be set up Due to near non-availability of amateur radio equipment m our country, 
it IS necessary either to import the required quipmcnt, or to fabncate the same with the 
technology and financial resources available. The Ham equipment, widely used all over 
the world is made in Japan. An average transceiver with some standard accessories costs 
around Rs. 25,000/- including import duty (levied at the rate of 40 per cent upto imports 
of Rs 20,000/- and higher for larger sums) 

Each State S & T Council/Department should either get a staff member trained to 
pass the ASOL examination and obtain a Ham licence, or else arrange to provide Ham 
equipment to a selected individual who already possess a valid Grade-I licence, to establish 
their Ham club station The basic functions of such a club station would consist of 
demonstration of,the working of Ham radio, taming interested individuals to enable them 
to pass the ASOL examinauon, and involving them in various Ham-related projects and 
activities 

I 

Incidentally, expenenced Hams in our country have been known to have fabricated 
low-power equipment out of used parts and spares picked up liom the market at costs ranging 
from Rs 3,000/- to Rs 4,000/- NCSTC is also trying to take steps to arrange developmdht 
of indigenous low-power, low-cbst. Ham equipment, which would be amenable to production 
in fairly large numbers to really popularise this activity. 


Source NCSTC Communications 




